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ORCHARD  NOTES. 


The  season  of  1900  ha«  been  on  the  whole  a  favorable 
one  for  the  orchardist.  At  Auburn  the  earliest  bloom- 
ing plums  and  peaches  were  killed  by  a  sharp  freeze  on 
Feb.  18,  when  the  thermometer  dropped  to  12**.  The 
latest  blooming  plums  like  Wayland  and  Golden  Beauty 
were  injured  by  continued  cold  rains  during  the  last  of 
March  that  prevented  pollination,  causing  the  first  near- 
ly complete  failure  of  the  crop  on  these  kinds  in  five 
years.  The  medium  blooming  plums  and  peaches  set 
heavy  crops  notwithstanding  a  cold  snap  on  March 
when  the  thermometer  dropped  to  28''.  It  was  30**  the 
morning  of  the  16th  and  had  dropped  to  32**  by  9  p.  m., 
so  that  the  open  flowers  were  exposed  to  a  freezing  tem- 
perature for  at  least  ten  hours.  Many •  blossoms  were 
killed  but  as  stated,  enough  survived  to  make  a  very  full 
crop.  Unusually  rainy  weather  during  June  and  July 
caused  serious  loss  from  brown  rot  in  peaches  and 
plums,  the  falling  of  grape  foilage  from  the  attacks  of 
downy  mildew,  and  a  more  than  usually  heavy  loss  from 
summer  rot  of  apples. 

APPLES. 

The  condition  of  the  new  orchard  (planted  1897-1900) 
continues  to  be  very  satisfactory.  Our  experience  proves 
that  it  is  entirely  possible  even  on  such  thin  drouthy 
land  as  ours  to  grow  thoroughly  thrifty,  vigorous  apple 
trees.  Part  of  the  land  was  seeded  to  hairy  vetch  in  the 
Fall  of  1898  and  the  remainder  was  seeded  to  vetch  and 
oats  in  Oct.,  1899.  In  March  a  strip  three  or  four  feet 
wide  was  plowed  on  each  side  of  the  row  and  was  culti- 
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vated  after  every  rain  so  as  to  keep  a  dust  mulch  about 
the  trees.  The  middles  were  not  plowed  till  the  first  of 
June  in  order  to  allow  the  vetch  to  ripen  its  seed  so  as 
to  reseed  the  land.  Frequent  cultivations  were  con- 
tinued till  the  middle  of  July  when  peas  were  broad- 
casted and  cultivated  in.  The  peas  made  a  good  growth 
during  the  late  Summer  and  Fall  and  have  been  allowed 
to  lie  and  rot  on  the  ground.  As  the  peas  begun  to  die 
down  the  self-sown  vetch  seed  "began  coming  up  and  by 
spring  the  orchard  will  be  a  solid  vetch  field.  The  same 
treatment  will  be  continued  another  year,  plowing  strips 
next  the  trees  in  March,  allowing  the  vetch  to  stand  in 
the  middle  till  the  seed  is  ripe  and  then  cultivating  the 
entire  land  thoroughly  till  middle  of  July  and  again 
broadcasting  to  peas.  By  this  method  two  crops  of  rich 
leguminous  vegetable  matter  are  added  to  the  soil  each 
year  so  that  it  is  rapidly  gaining  in  fertility.  The  me- 
chanical condition  is  already  greatly  ameliorated.  Last 
Spring  each  tree  was  given  two  pounds  of  fertilizer  con- 
sisting of  a  mixture  of  five  parts  each  of  cotton  seed 
meal  and  acid  phosphate  to  one  part  of  muriate  of  pot- 
ash. The  soil  is  now  so  much  improved  and  the  trees 
are  growing  so  rapidly  that  no  more  fertilizer  will  be 
required  until  the  orchard  comes  in  to  heavy  bearing. 

The  bearing  orchard  received  the  same  treatment  as 
the  growing  orchard  except  that  each  tree  was  given  ten 
pounds  of  the  mixed  fertilizer  and  it  \i'as  sprayed  twice 
with  Bordeaux  mixture,  once  on  April  13  and  again  on 
April  28.  At  the  last  spraying  one-half  pound  of  Paris 
green  per  barrel  was  added  to  the  Bordeaux  mixture. 
At  the  time  of  the  first  spraying  many  of  the  trees  were 
in  full  bloom  and  a  number  of  the  flowers  were  killed, 
showing  that  it  is  not  advisable  to  spray  during  the 
blooming  season.  The  first  spraying  should  have  been 
done  earlier  but  pressure  of  other  work  preveuted,  The 
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treatment  served  to  lessen  the  number  of  wormy  apples 
very  noticeably  and  it  held  the  rot  in  cheek  till  about 
the  first  of  July.  After  that  owing  to  continued  rains 
it  developed  rapidly  and  finally  destroyed  a  large  pro- 
portion of  the  crop  on  many  of  the  trees.  Two  or  three 
additional  later  sprayings  would  probably  have  partially 
prevented  this  trouble  but  it  seems  doubtful  if,  in  unfav- 
orable seasons  like  the  present,  it  would  have  entirely 
prevented  it.  This  rotting  of  the  fruit  on  the  trees  be- 
fore maturity  seems  to  be  the  most  serious  problem  that 
confronts  the  apple  grower  in  this  latitude.  It  will 
probably  have  to  be  met  by  more  frequent  sprayings 
than  are  necessary  at  the  North,  and  especially  by  the 
selection  of  resistant  varieties.  Among  the  kinds  fruit- 
ing at  the  Station  this  year,  the  following  were  compara- 
tively free  from  rot :  Carter's  Blue,  Horse,  Pine  Stump, 
Bed  June,  Steven's  Winter,  Thornton's  Seedling,  and 
Terry's  Winter*  Tliose  noted  as  rotting  very  badly 
were  American  Golden  Russet,  Ben  Davis,  Elgin  Pippin, 
Golden  Pippin,  Kittageskee,  Oconee  Greening,  Boma- 
nite,  Shannon  Pippin,  Summer  Bed  and  Winesap. 

Apple  Leaf  Rmt  (Roestelia)  :  Notes  taken  on  Aug. 
1,  show  the  following  varieties  to  be  more  or  less  effected 
by  this  disease.* 

Carter's  Blue,  slightly. 
Chattahooche,  slightly. 
Cooper's  Bed,  moderately. 
Dam,  slfghtly. 
Elquinettelee,  slightly. 
Ey.  Bed  Marguerite,  badly. 
Family,  very  badly. 
Hames,  slightly. 
Horse,  moderately. 
Jonathon,  very  badly. 

*For  these  notes  and  for  other  help  in  preparing  this  Bulletin,  I 
am  indebted  to  my  assistant,  Mr.  C.  F.  Austin. 
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Mamma,  slightly. 

Red  June,  slightly. 

Rhodes'  Orange,  slightly. 

Rome  Beauty,  moderately. 

Sabadka,  slightly. 

Santa,  badly. 

Senator,  badly. 

Shoekley,  moderately. 

Texas  Red,  slightly. 

Thornton's  Seedling,  slightly. 

Wealthy,  slightly. 

Winesap,  slightly. 

Yahor,  slightly. 

Yopp'  Favorite,  slightly. 

The  following  kinds  were  entirely  free  from  rust: 
Aikin,  American  Summer,  Apple  of  Commerce,  Arkan- 
sas Black,  Babbitt,  Benoni,  Ben  Davis,  Black  Ben  Da- 
vis, Bledsoe,  Bradford,  Buncomb,  Champion,  Carolina 
Greening,  Cooper's  Early,  Duchess,  Early  Harvest,  El- 
gin Pippin,  Fall  Pippin,  Fanny,  Grimes'  Golden,  Grav- 
enstein,  Hews'  Crab,  Jefferson  Everbearing,  Jennings^ 
Julian,  Kinnard's  Choice,  Limbertwig,  Maiden's  Blush, 
Mam.  Black  Twig,  Mangum,  Mavarack  Sweet,  Moul- 
tries,  Oszi-vaj,  Pear  (or  Palmer),  Rawls'  Janeton,  Red 
Astrachan,  Red  Beitigheimer,  Red  Limbertwig,  Saxon 
Priest,  Sekula,  Selymes,  Shackleford,  Summer  Cheese^ 
Summer  King,  Summer  Queen,  Sweet  Bough,  Taunton, 
Tuscaloosa,  Yates,  Yellow  English,  Yellow  Horse,  Yel- 
low Transparent,  York  Imperial. 

This  agrees  very  well  with  last  year's  experience  (See 
Bull.  No.  106,  p.  168)  but  American  Summer  and  Moul- 
tries  that  showed  rust  last  year  escape,  while  fourteen 
kinds  are  affected  tSis  year  that  escaped  last.  A  few  of 
the  Hungarian  kinds  are  slightly  affected  this  year  for 
the  first  time,  but  in  the  main  native  American  kinds 
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are  more  susceptible  than  foreign  kinds.  This  is  rather 
anomalous  since  the  disease  is  indigenous,  occurring 
freely  on  our  wild  crab  apples. 

Oreen  Aphis  of  the  Apple — In  Bulletin  No.  106  p.  166, 
it  was  noted  that  after  being  very  abundant  and  trouble- 
some the  aphids  suddenly  disappeared  during  a  period 
of  heavy  rains  in  August.  The  circumstances  were  such 
as  to  suggest  that  they  had  been  carried  off  by  some  epi- 
demic disease,  but  unfortunately  no  proof  of  this  was 
secured.  In  any  event  the  disappearance  was  so  com- 
plete that  in  the  Spring  of  1900  the  trees  were  almost 
clear  of  them  and  they  have  caused  less  damage  than  at 
any  time  in  five  years.  Their  numbers  gradually  in- 
creased so  that  by  Fall  they  were  again  quite  abundant 
but  as  the  growing  season  was  over  they  did  compara- 
tively little  harm. 

A  new  treatment  was  tried  this  season  that  proved 
much  more  satisfactory  than  tHe  strong  kerosene  emul- 
sion used  last  year,  since  it  was  equally  effective  in  kill- 
ing the  insects  and  did  no  harm  whatever  to  the  foliage. 
Though  home  made  decoctions  of  tobacco  were  unsatis- 
factory (See  Bulletin  106,  p.  164),  the  commercial  pro- 
duct known  as  "Rose  Leaf"  proves  to  be  by  far  the  best 
insecticide  yet  tried  for  controlling  this  aphis.  It  is  best 
used  at  a  strength  of  one  part  to  fourteen  of  water  and 
should  be.  applied  as  a  very  fine  spray.  Since  it  is  im- 
possible to  reach  all  the  lice  at  a  single  spraying  on  ac- 
count of  the  shelter  furnished  by  the  crumpled  leaves  it 
is  always  best  to  spray  two  or  three  times  at  intervals  of 
four  or  five  days,  i^ince  in  that  time  those  that  escaped 
the  first  spraying  will  have  moved  out  of  their  shelter 
seeking  a  fresher  food  supply.  Three  such  sprayings 
within  two  weeks  time  should  clear  even  badly  infested 
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trees.  Whether  it  will  pay  to  go  to  this  expense  must 
be  determined  by  the  condition  of  the  trees  and  the 
abundance  of  the  lice. 

It  was  hoped  that  spraying  the  trees  with  crude  petro- 
leum in  winter  might  destroy  the  eggs  of  this  insect.  On 
March  12,  a  number  of  young  trees  that  had  been  badly 
infested  the  year  before  were  thoroughly  sprayed  with 
crude  petroleum  taking  pains  to  direct  the  spray  against 
the  ends  of  the  twigs  where  the  eggs  are  usually  deposit- 
ed. The  buds  were  still  quite  dormant.  No  injury  re- 
sulted to  the  trees.  The  effect  on  the  lice,  if  any,  was 
obscured  by  the  general  scarcity  of  them  during  the 
early  part  of  the  season.  By  the  first  week  in  May  a 
few  lice  could  be  found  on  each  of  these  treated  trees 
though  none  of  them  were  badly  infested.  It  was  much 
later  than  this  before  they  became  numerous  in  any  part 
of  the  orchard,  so  the  treatment  seems  to  have  had  no 
result  so  far  as  the  aphids  are  concerned. 

The  question  of  varietal  resistance  to  this  pest  is  still 
an  open  one  but  as  was  noted  last  year,  kinds  with  thick, 
hairy  twigs  seem  to  be  less  infested  than  those  in  which 
the  young  twigs^  are  slender  and  comparatively  smooth. 
Notes  taken  on  Aug.  1,  show  the  following  kinds  to  have 
been  more  or  less  infested  with  aphis : 

Apple  of  Commerce,  badly. 

Bledsoe,  badly. 

Chattahooche,  slightly. 

Jennings,  badly. 

Mamma,  moderately. 

Maverack  Sweet,  moderately. 

Oszi-vaj,  moderately. 

Pear  (or  Palmer),  moderately. 

Red  Beitigheimer,  moderately. 

Rhodes  Orange,  badly. 

Summer  Queen,  badly. 

Sweet  Bough,  moderately. 

Tuscaloosa,  badly. 

Yellow  Enjrlish,  badly. 
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Bj  Xov.  i:,  the  following  additional  kinds  were  more 
or  less  infested ;  Black  Ben  Davis,  Bradford,  Buncomb, 
Carolina  Greening,  Carter's  Blue,  Early  Harvest,  Equi- 
nettelee,  Family,  Fall  Pippin,  Gravenstein,  Hominy,  Jef- 
fries, Limbertwig,  Magnum,  Mam.  B  ack  Twig,  Moul- 
tries,  Niekajack,  Pasman,  RawFs  Janeton,  Santa,  Sena- 
tor, Shackleford,  Shockley,  Summer  Cheese,  TuU,  Wine- 
sap,  Yakor,  Yates,  Yopp's  Favorite.  Of  these  kinds  21 
have  smoothish  twigs,  16  are  medium,  and  10  rather 
hairy.  Of  the  kinds  not  infested  with  aphids,  8  have 
smoothish  twigs,  18  medium  and  28  hairy  twigs. 

This  list  does  not  coincide  very  closely  with  that  given 
last  year,  showing  that  infestation  or  immunity  is  in 
part  at  least  accidental. 

A  lAst  of  Hardy  varieties. — The  following  kinds  have 
been  entirely  free  from  rust,  aphis  and  leaf  si)ot  and 
have  made  a  perfectly  satisfactory  growth  both  in  1899 
and  1900.  Aiken,  Babbitt,  Hyari  Piros,  Magyur,  Maid- 
en's Blush,  Metel,  Ponyike  and  York  Imperial.  It  is 
interesting  to  note  that  of  these  eight  kinds  four  are 
among  the  new  Hungarian  varieties  sent  out  by  the  De- 
partment of  Agriculture  that  have  not  yet  fruited  in  this 
country.  Of  the  other  kinds  in  last  years'  select  list, 
Arkansas  Black,  Duchess,  Fanny,  Haywood,  Milalyfl, 
and  Thornton's  Seedling  lost  some  foliage  from  leaf  spot 
late  in  the  season,  while  Carolina  Greening  was  slightly 
attacked  by  aphis,  and  Hames  developed  a  little  rust. 
Among  the  kinds  not  included  in  the  above  list  that  are 
in  very  satisfactory  condition  this  Fall  may  be  men- 
tioned Battyani,  Benoni,  Bledsoe,  Buda  Summer,  Car- 
ter's Blue,  Champion,  Elgin  Pippin,  Hames,  Herschal, 
Cox,  Horse,  Julian,  Keskemet,  Kinnard's  Choice,  Lim- 
bertwig, Red  Astrachan,  Red  June,  Saxon  Priest,  Sum- 
mer Wafer,  Texas  Red  and  Yellow  Transparent. 

Promising  New  or  Little  Knoion  Varieties,    For  the 
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last  three  years  an  effort  has  been  made  to  secure  trees 
or  grafting  wood  of  all  promising  local  seedlings  in  the 
hope  of  finding  kinds  better  suited  to  our  conditions  than 
those  now  in  general  cultivation.  A  number  of  such 
kinds  have  been  secured  and  the  Station  earnestly  re- 
quest all  who  are  interested  in  apple  growing  in  this 
State  to  co-operate  by  reporting  any  promising  kinds 
that  may  come  to  their  notice. 

Among  little  known  kinds  deserving  of  special  men- 
tion are  the  Hackworth  and  Herschal  Cox.  The  Hack- 
worth  originated  in  North  Alabama  and  has  been  grown 
there  locally  for  twenty  or  thirty  years.  It  is  a  vigor- 
ous, erect  growing  tree  with  large,  healthy  leaves.  The 
fruit  ripens  in  August.  It  is  large  subconic  yellowish 
white,  heavily  striped  with  red.  It  seems  to  be  free 
from  rot  and  to  be  a  very  desirable  late  Summer  apple. 
Herschal  Cox  is  of  the  Komanite  type,  small  and  not  of 
the  best  quality,  but  the  latest  keeper  we  have  in  North 
Alabama,  surpassing  even  the  Shockley  in  this  respect. 
The  tree  is  a  better  grower  than  Shockley  and  it  should 
perhaps  replace  that  variety  for  general  planting. 

Revised  List  of  Apples  for  General  Planting  in  Ala- 
hama : — ^The  following  list  named  in  the  order  of  ripen- 
ing will  give  a  good  succession  of  fruit  from  the  first  of 
June  till  early  winter.  Yellow  Transparent,  Early  Har- 
vest, Red  June,  Ked  Astrachan,  Horse,  Hackworth,  Car- 
ter's Blue,  Thornton's  Seedling,  Kinnards  Choice,  York 
Imperial,  Yates,  Shockley,  Herschal  Cox.  Unfortu- 
nately few,  or  perhaps  none,  of  the  above  are  fully  satis- 
factory under  our  conditions  and  it  is  hoped  that  in  the 
future  better  kinds  may  be  substituted  for  them.  Yel- 
low Transparent  is  a  poor  grower  and  the  foliage  is 
somewhat  subject  to  leaf  spot.  It  is  an  abundant  and 
early  bearer  and  the  handsome  yellow  fruit  is  free  from 
scab  and  rot.    For  market  it  is  the  most  promising  of 
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the  very  early  kinds.  Early  Harvest  is  rather  better 
quality  than  the  above  and  is  nearly  as  early.  It  is  to 
be  preferred  for  home  use.  The  tree  is  a  fairly  good 
grower  but  often  suffers  severely  from  aphids,  and  it  is 
not  free  from  leaf  spot.  Red  June  is  a  strong  growing 
thrifty  tree  but  unfortunately  late  in  coming  in  to  bear- 
ing and  subject  to  rust.  The  fruit  ripens  through  a 
long  season  and  it  is  one  of  the  most  desirable  for  family 
use.  On  young  trees  and  with  good  care  and  cultivation 
it  is  a  fine  market  apple  but  with  age  and  neglect  it  is  too 
^mall  for  market.  It  should  be  in  every  family  orchard, 
lied  Astrachan  is  a  vigorous,  healthy,  strong  growing 
tree  that  comes  early  into  bearing.  The  fruit  is  large  and 
showy  but  too  acid  to  suit  most  tastes,  and  is  inclined  to 
rot  badly.  Where  this  trouble  can  be  controlled  it  is  one 
of  the  most  profitable  of  the  early  market  apples.  At 
Auburn  it  begins  ripening  about  June  10  though  some 
specimens  can  be  gathered  earlier.  It  does  not  all  ripen 
at  once  like  the  Yellow  Transparent  but  the  trees  need 
to  be  picked  over  several  times.  The  Horse  is  a  well 
known  kind  doing  well  in  all  parts  of  the  South.  The 
tree  is  healthv  and  a  free  grower.  The  large  greenish 
yellow  fruits  are  too  sour  for  eating  out  of  hand  but  are 
excellent  for  cooking.  At  Auburn  it  begins  ripening 
early  in  July.  The  Hackworth  has  been  mentioned  on 
a  previous  page.  It  is  unknown  outside  of  Alabama,  but 
seems  very  promising  here.  It  ripens  through  a  long 
season  beginning  the  last  of  July  and  continuing 
throughout  August.  The  tree  is  very  thrifty  and  the 
large  handsome  fruits  are  of  good  quality  and  attrac- 
tive. It  is  recommended  for  both  home  use  and  market. 
Carter's  Blue  is  also  an  August  apple,  but  averages  a  lit- 
tle later  than  Hackworth.  It  is  a  large  green  apple  with 
dull  red  stripes  and  a  heavy  white  bloom.  It  does  not 
rot  badly.    The  tree  is  healthy  and  a  vigorous  grower. 
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It  is  one  of  the  few  kinds  that  succeeds  well  at  the  far 
South.  Thornton's  Seedling  is  a  good  sized  greenish  ap- 
ple with  red  stripes  ripening  in  September.  It  is  of 
good  quality  and  its  comparative  immunity  from  rot 
marks  it  as  valuable  for  an  apple  ripening  at 
this  season.  The  tree  is  healthy  and  produc- 
tive. Kinnard's  Choice  has  not  been  fruited  at 
the  Station  but  in  North  Alabama  it  is  one  of  the  most 
satisfactory  kinds  for  late  Fall  and  early  Winter.  The 
trees  in  the  young  orchard  here  are  remarkably  strong 
and  healthy.  York  Imperial  has  also  not  been  fruited 
here  but  it  has  made  a  good  record  in  North  Alabama 
and  it  is  one  of  the  few  "kinds  in  the  young  orchard  that 
have  been  spotless  and  free  from  enemies  of  all  kinds 
during  the  last  two  seasons.  It  is  confidently  expected 
that  this  will  prove  one  of  our  very  best  late  market  ap- 
ples. Yates  is  a  favorite  apple  with  many  growers  espe- 
cially in  Chambers,  Tuscaloosa  and  Clay  Counties.  It  is 
a  good  keei)er  and  of  the  best  quality  but  is  too  small  for 
general  market  purposes.  The  tree  is  only  a  medium 
grower  and  is  subject  to  leaf  spot  and  to  injury  from 
green  aphis.  Shockley ;  this  well  known  kind  is  valued 
chiefly  for  its  keeping  qualities.  The  apple  is  small  and 
of  rather  poor  quality  and  the  tree  is  apt  to  be  rather 
short  lived.  It  is  attacked  badly  by  both  rust  and  aphis 
and  is  only  retained  in  the  list  for  the  want  of  some- 
thing better  that  will  keep  as  long.  Herschal  Cox  is  in- 
cluded here  with  some  doubt.  It  is  a  better  tree  than 
Shockley  but  the  fruit  is  about  equally  poor.  However 
it  keeps  perfectly  all  winter  in  North  Alabama  which  is 
a  point  of  prime  imi)ortance.  It  has  not  been  fruited 
here. 

It  will  be  noted  that  Ben  Davis  Winesap  and  Limbert- 
wig  have  been  omitted  from  the  above  list  although  in- 
cluded in  the  list  given  in  Bulletin  98,  p.  265.    It  is 
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thought  that  Kinnard's  Choice  and  York  Imperial  will 
fully  take  their  places  and  be  better  suited  to  our  con- 
ditions. 

As  a  result  of  several  years  observation  and  study  it 
seems  prudent  to  strongly  urge  the  increased  planting 
of  apples  ^n  Middle  and  Northern  Alabama.  It  must  be 
fully  understood,  however,  that  apples  will  succeed  here 
only  with  the  best  and  most  intelligent  care  and  culti- 
vation. 


The  following  eleven  kinds  fruited  on  the  Station 
grounds  this  season : 

Adriatic.  Large,  yellowish  white,  flesh  light  red,, 
late,  beginning  to  ripen  middle  of  August  and  continu- 
ing till  frost;  tree  vigorous,  fairly  hardy,  starting  rather 
late  in  Spring.  While  not  as  sweet  as  Celeste  it  is  pleas- 
ant in  flavor  and  its  large  size  makes  it  very  attractive. 
It  should  be  more  widely  planted. 

Black  Ischia.  Large  roundish,  shinning  black,  flesh 
deep  red,  season  last  of  August.    Of  no  special  value. 

Brown  Turkey.  Small,  light  brownish,  sweet,  ripen- 
ing during  a  long  season.  A  fairly  good  fig  but  not  equal 
to  Celeste.    With  us  the  tree  is  feeble  and  a  poor  grower. 

Brunswick.  Large,  pyriform,  greenish  yellow,  nearly 
overspread  with  dark  brown,  flesh  reddish  brown,  rich, 
season  middle  of  August  till  frost,  tree  fairly  vigorous, 
and  productive.  With  us  this  year  the  last  of  the  crop 
did  not  ripen  well.    Not  fully  satisfactory. 

Celeste  (or  Celestial).  Small,  pyriform,  light  brown, 
often  with  purplish  tinge,  flesh  reddish,  soft,  very  sweet, 
season  July,  tree  thrifty,  very  hardy,  starts  early  in 
Spring.  This  is  by  all  odds  our  best  early  fig  and  the 
one  in  most  general  cultivation.    On  vigorous  trees  it 
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often  sets  a  smatt  late  csop  but  these  late  fruits  are  in- 
ferior and  many  of  them  fail  to  ripen. 

DuRoy.  Small,  much  like  an  inferior  Celeste.  This 
much  adyertised  kind  has  nothing  to  recommend  it.  Our 
trees  were  from  Mr.  Normand,  the  introducer. 

Green  Ischia.  Medium  size,  rounded,  yellowish  green, 
skin  thin,  flesh  deep  rich  red,  sweet,  high  flavor,  tree 
thrifty,  fairly  hardy,  yery  productive,  season  last  of 
August  till  frost.  This  is  our  best  and  most  reliable  late 
fig  and  should  be  widely  planted.  It  does  not  begin 
ripening  till  the  main  crop  of  Celeste  is  entirely  over. 

Madeline.  Large,  light  yellow,  flesh  yellowish  white, 
rather  soft,  sweet,  rich,  reason  last  of  July  and  August, 
trees  fairly  vigorous  and  productive.  This  is  a  good  fig 
and  is  valuable  as  ripening  between  Celeste  and  Green 
Ischia. 

New  French.  Small,  rounded,  white,  of  medium  qual- 
ity, rather  firm,  tree  a  fairly  good  grower.  It  will  take 
farther  experience  to  decide  whether  or  not  this  kind  has 
any  special  merit. 

White  Nerii.  Large,  roundish,  greenish  yellow,  flesh 
reddish,  rather  soft,  good  quality,  begins  rii)ening  mid- 
dle of  August,  tree  feeble,  not  very  productive. 

White  Smyrna.  Medium  and  large,  somewhat  flat- 
tened, greenish  white,  overspread  with  a  tinge  of  brown, 
flesh  light  red,  firm,  sweet,  rich,  season  middle  of  August 
till  frost,  tree  only  moderate  grower  but  fairly  produc- 
tive. This  is  a  good  fig  and  keeps  remarkably  well  after 
picking. 

Recommended  for  General  Planting :  Celeste,  Green 
Ischia,  Adriatic,  White  Smyrna  and  Madeline. 
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KAKI  (JAPANESE  PERSIMMON). 

As  was  noted  in  Bulletin  106,  p.  171,  the  freeze  of 
February,  1899,  killed  these  trees  all  to  the  ground. 
Part  were  killed  outright  and  part  sprouted  from  the 
crown.  The  following  kinds  were  sufficiently  recovered 
to  bear  some  fruits  this  season :  Tabors  No.  23,  Tabors 
No.  72,  Tabors  No.  129,  Tane  Nashi,  Yeddo  Ichi. 

This  fruit  is  well  adapted  to  the  conditions  in  South 
Alabama  and  should  be  more  generally  planted  in  that 
region.  The  trees  often  begin  bearing  the  year  after 
they  are  planted  and  the  crop  is  a  very  sure  one.  The 
fruits  are  large  and  handsome.  Though  too  rich  for 
some  tastes  most  people  are  fond  of  them  and  they  are 
gradually  winning  a  place  in  the  large  markets. 


Mr.  H,  J.  Webber  of  the  Department  of  Agriculture, 
Washington,  has  succeeded  in  ;making  a  number  of  hy- 
breds  between  the  cultivated  sweet  oranges  and  the 
hardy,  deciduous  hedge  orange.  Citrus  trifoliata.  His 
,  hope,  of  course,  is  to  find  among  them  some  kinds  that 
will  combine  the  hardness  of  the  one  parent  with  the  de- 
sirable fruit  of  the  other.  As  these  interesting  produc- 
tions have  not  yet  reached  bearing  age  it  is  impossible  to 
foretell  the  result.  Wishing  to  test  their  hardiness  in 
this  latitude  the  Department  sent  trees  of  fifty-one  of 
these  hybreds  to  this  Station  last  Spring.  They  have 
nearly  all  made  a  very  vigorous  growth  during  the  Sum- 
mer but  at  this  writing  (Jan.  3)  there  has  been  no  cold 
sufficient  to  test  their  hardiness.  It  is  interesting  to 
note  that  of  these  kinds  three  have  died,  thirty  have 
small  trifoliate,  deciduous  leaves  like  the  hedge  orange, 
only  nine  have  large  simple,  evergreen  leaves  like  the 
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sweet  oranges,  while  nine  have  larger,  variously  modified 
trifoliate  leaves  that  are  evergreen.  Their  continued 
behavior  will  be  watched  with  great  interest. 


The  co-operative  experiment  orchard  planted  in  1898 
bloomed  abundantly  but  for  some  reason  set  a  very  light 
crop.  The  few  older  trees  planted  in  1896  bore  heavily 
but  the  fruit  rotted  very  badly  on  account  of  continued 
wet  weather  during  the  rii)ening  season.  Owing  to  the 
exceptional  character  of  the  season,  it  is  thought  best  not 
to  express  an  opinion  as  to  the  merits  of  the  different 
varieties  at  this  time.  Notes  on  the  season  of  blooming' 
are  given  below.  This  subject  is  not  as  important  with 
peaches  as  it  is  with  plums  as  all  the  varieties  are  sup- 
posed to  be  self-fertile,  but  since  a  difference  of  even  a 
very  few  days  in  the  blooming  period  may  decide  the 
safety  or  loss  of  the  crop  from  cold  it  is  a  matter  worthy 
of  consideration. 
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Classified  according  to  the  season  of  blooming  we 
have  the  following : 

Earliest  Blooming : — Peento,  Angel,  Waldow,  all  of 
the  Peento  type. 

Very  Early  Blooming : — Ovido,  Honey,  Onderdonk,  of 
the  Honey  and  Spanish  types. 

Early  Blooming: — Imperial,  Victoria;  Spanish  type. 

Medium  Blooming : — Matthewd  Beauty,  Gray,  Reeves, 
barmen,  Chinese  Cling,  Elberta,  Mamie  Ross,  Pallas, 
Tabor,  Old  Mixon  Free,  Mt.  Rose,  Coblers  Indian,  Sneed, 
Lady  Ingold,  Tillottson,  Ey.  Crawford,  Stump;  includ- 
ing all  of  the  North  China  type,  most  of  the  Persian  and 
representatives  of  the  Spanish  and  Honey  types.. 

Late  Blooming: — McKinney,  Marks,  Triumph,  all 
Persian. 

Very  Late  Blooming : — Alexander,  Hales  Early,  both 
Persian. 

The  varieties  of  the  Peento  race  all  bloom  so  early  as 
to  be  practically  worthless  for  planting  in  any  part  of 
this  State.  They  are  the  best  peaches  for  the  orange 
belt  but  should  not  be  planted  much  farther  North. 
Some  at  least  of  the  varieties  of  the  Honey  and  Spanish 
types  bloom  late  enough  to  be  comparatively  safe  and 
there  is  no  question  but  what  in  South  Alabama  the 
trees  will  be  found  thriftier  and  better  adapted  to  the 
soil  and  climate  than  most  varieties  of  the  North  China 
and  Persian  types.  Unfortunately  as  yet  we  have  no 
varieties  among  them  fine  enough  to  compete  in  market 
with  Elbertas  and  Crawfords  and  none  as  early  as  Alex- 
ander. A  race  of  peaches  combining  the  thriftiness  and 
fruitfullness  of  the  Honey  with  the  late  blooming  of 
Alexander  and  the  fine  market  qualities  of  the  Elberta 
would  indeed  be  a  boon  to  the  Southern  fruit  grower. 
Such  a  combination  of  characters  is  not  beyond  posibili- 
ty  to  the  skillful  plant  breeder  and  our  originators  of 
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new  varieties  should  set  themselves  the  task  of  produc- 
ing it. 

PEARS. 

Kjeffer  pears  in  the  old  orchard  bore  a  heavy  crop, 
•while  the  LeContes  made  less  than  half  a  crop.  Only  a 
portion  of  the  trees  in  the  new  orchard  fruited. 

In  Bull.  106,  p.  173,  it  was  noted  that  one  result  of 
the  February  freeze  (1899),  which  killed  all  the  bloom 
buds  was  almost  complete  immunity  from  blight  during 
that  season.  This  immunity  was  so  complete  that  the 
disease  seemed  to  have  entirely  disappeared  from  the 
Station  orchard.  This  Spring  the  Kieffers  and  LeCon- 
tes although  blooming  very  heavily  were  entirely  free 
from  blight.  A  few  Bartlett  trees  blooming  two  or  three 
weeks  later  received  the  contagion  from  some  source 
and  nearly  all  the  flower  clusters  developed  the  blight 
^o  virulently  that  notwithstanding  repeated  prunings 
the  trees  were  nearly  killed  before  it  could  be  checked . 
These  blighting  Bartletts  caused  a  few  "growing  tip"  in- 
fections in  the  Kiefifers  and  caused  the  blighting  of  some 
clusters  of  apple  blossoms. 

PLUMS. 

Most  of  the  varieties  of  plums  in  the  Station  orchard 
bore  a  full  crop  this  year  and  it  is  now  possible  to  form 
an  estimate  as  to  their  value  for  this  region.  Some  light 
has  also  been  obtained  on  the  vexed  question  of  the 
nomenclature  of  the  eTapanese  varieties.  The  trees  for 
this  orchard  were  obtained  from  a  number  of  prominent 
nurseries  in  different  parts  of  the  West  and  South  and 
in  Bulls.  98  and  106  the  names  under  which  they  were 
purchased  were  used  in  all  cases.  It  now  appears  that 
as  represented  here  (trees  purchased  in  Jan.  1896),  the 
following  are  all  Abundance: 
8-112 
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Botan  from  T.  V.  Munson  &  Son,  Denison,  Tte. 
Yellow  Fleshed  Botan,  P.  J.  Berckmans  Co.,  Augusta, 


Berger,  from  Stark  Bros.,  Louisiana,  Mo. 

The  following  while  differing  slightly  among  them- 
selves are  for  all  practical  purposes  the  same  as  Chabot. 
This  kind  like  Abundance  is  quite  variable  and  seems  to 
be  represented  by  more  or  less  distinct  strains. 

Babcock,  from  G.  L.  Tabor. 
Baileys  Japan,  from  Q.  L.  Tabor. 
Hattankio,  from  T.  V.  Munson  &  Son. 
Munson,  from  P.  J.  Berckmans  Co. 
Yellow  Japan,  from  G.  L.  Tabor. 

Red  Nagate,  from  G.  L.  Tabor  seems  to  be  the  same  as 
Red  June  from  Stark  Bros;  and  Botan  of  Tabor  is  the 
Berckmans. 

As  plums  are  now  usually  classified  our  varieties  be- 
long to  five  different  races  or  types,  the  Japanese  and 
four  natives.  These  are  the  Americana  tyi)e,  the  Wild 
Goose  type,  the  Wayland  type  and  the  Chicasaw  type. 
The  domestica  type  which  includes  the  European  plums 
and  prunes  does  not  succeed  here  and  none  were  planted. 

The  Americana  Plums :  The  plums  of  this  type  have 
been  developed  from  the  wild  plum  of  the  North  an4 
East.  They  are  useful  for  planting  at  the  far  North  on 
account  of  their  great  hardiness  to  cold  but  they  are  not 
at  home  here.  So  far  as  we  have  tried  them  the  trees 
are  poor  growers,  very  short  lived  and  unproductive. 

At  present  they  are  represented  in  the  orchard  only  by 
Ilawkeye  and  Rockford  though  several  other  kinds  were 
planted  that  have  since  died.  Although  blooming  very 
late  long  after  danger  from  frost  is  over,  they  bore  no 
fruit  at  all  this  season.  The  planting  of  varieties  of  this 
type  is  not  advised  for  this  State. 
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The  Wild  Ooosc  Plums :  The  ancestry  of  this  group 
of  plums  is  still  a  matter  of  doubt.  Some  authorities 
have  siipposed  them  to  be  hybreds  between  the  Ameri- 
canas  and  Chicasaws  but  there  is  no  proof  of  this  theory 
except  their  somewhat  intermediate  characters,  and  on 
the  whole  it  seems  more  probable  that  they  are  descend- 
ed from  some  of  the  Southern  wild  plums.  The  native 
plums  of  our  Southern  woods  have  been  strangely  neg- 
lected by  botanists  and  as  yet  we  have  very  little  knowl- 
edge of  their  number  or  relationships.  It  is  certain  that 
in  the  red  clay  soil  of  the  granitic  hills  north  of  Auburn, 
a  wild  plum  occurs  abundantly  that  has  all  the  charac- 
teristics of  this  group  of  cultivated  kinds.  Botanists  to 
whom  specimens  of  it  have  been  submitted  unite  in  pro- 
nouncing it  Prunns  hortulana^  the  supposed  by  bred  par- 
ent of  the  Wild  Goose  plums,  but  there  is  no  conceivable 
reason  for  supposing  that  this  commonly  occurring  na- 
tive plum  is  a  hybred.  It  has  so  far  been  impossible  to 
determine  its  true  botanical  position. 

Before  the  introduction  of  the  Japanese  kinds  this 
race  of  plums  was  our  chief  dependence  at  the  South  for 
market  sorts.  While  they  have  been  largely  supplanted 
in  popular  favor  by  these  new  introductions  they  have 
some  very  good  qualities  and  should  not  be  overlooked  in 
planting  for  home  use  and  local  markets.  For  distant 
shipment  they  are  doubtless  inferior  to  the  best  of  the 
Japs,  still  they  are  likely  to  long  continue  to  hold  a 
recognized  place  in  the  market.  As  a  rule  they  bloom 
rather  late  so  as  to  be  comparatively  free  from  injury 
from  frost.  They  succeed  admirably  in  Middle  and 
^^orth  Alabama,  but  are  not  so  well  adapted  to  the  coast 
region.  The  following  kinds  are  in  the  Station  orchard : 
Charles  Downing. — This  is  a  medium  sized  plum  of  very 
fine  quality,  fairly  productive,  late,  ripening  July  10  and 
a  very  late  bloomer.    Unfortunately  the  tree  is  rather 
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a  feeble  grower  and  it  does  not  seem  quite  at  home.  It 
would  succeed  better  farther  North.  It  is  worth  plant- 
ing for  home  use  on  account  of  its  fine  quality  and  be- 
cause it  extends  the  season  for  this  class  of  plums. 

Milton :  This  is  a  fine  plum  blooming  a  day  or  two 
later  and  ripening  three  or  four  days  earlier  than  the 
Wild  Goose.  This  season  the  first  picking  was  on  June 
9.  It  is  an  oblong  plum,  darker,  richer  red  than  Wild 
Goose  and  marked  with  large  white  dots.  The  flesh  is 
firmer  and  it  hangs  on  the  tree  better  than  the  Wild 
Goose.  It  is  clearly  superior  to  that  well  known  kind 
and  is,  every  thing  considered,  the  best  variety  of  its 
class  that  we  have  tested.  It  was  one  of  the  very  few 
kinds  carryinj?  a  full  crop  in  1899. 

President  Wilder:  This  is  a  high  flavored,  medium 
sized  red  plum,  ripening  late  in  June.  It  does  not  seem 
to  be  very  productive  and  like  Charles  Downing  would 
probably  do  better  farther  North.  It  can  not  be  recom- 
mended here  except,  perhaps,  to  keep  up  a  succession  and 
fill  the  gap  between  Wild  Goose  and  Charles  Downing. 

Whitaker :  This  is  much  like  Wild  G6ose  and  ripens 
at  about  the  same  season,  possibly  averaging  two  or 
three  days  later.  It  is  hardy  and  productive,  bearing  a 
full  crop  in  1899  and  also  this  season,  but  it  is  so  much 
like  Wild  Goose  that  there  is  no  need  to  plant  both  kinds. 
It  will  take  farther  experience  to  decide  which  of  the  two 
is  preferable. 

Wild  Goose:  Too  well  known  to  require  extended 
comment.  It  succeeds  well  in  Central  and  North  Ala- 
bama and  is  very  prolific  when  planted  near  other  kinds. 
It  requires  cross  pollination  and  does  not  bear  well  if 
planted  by  itself.  It  begins  ripening  here  early  in  June 
.  in  ordinary  seasons  and  continues  in  season  for  nearly 
three  weeks.  It  failed  to  bear  in  1899  though  others  of 
this  class  carried  a  full  crop. 
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Wooten :  A  small  oblong  red  plum,  ripening  ten  days 
later  than  Wild  Goose.  It  has  little  to  recommend  it 
except  hardiness  and  productiveness  as  the  quality  is 
poor.    It  ripened  a  full  crop  in  1899. 

The  Wayland  Plums:  These  resemble  the  Wild 
Goose  tyi)e  somewhat  closely  but  they  bloom  later  and 
ripen  decidedly  later  than  most  of  those  kinds  and  seem 
adapted  to  a  range  of  country  a  little  farther  South. 
What  wild  species  they  are  descended  from  is  uncertain. 
They  cannot  be  recommended  for  shipment  but  are  de- 
sirable for  the  home  orchard  on  account  of  the  surenesft 
of  the  crop,  an  entire  failure  being  almost  unknown,  and 
because  of  their  late  ripening  which  will  prolong  the 
plum  season  till  the  first  of  September.  In  quality  they 
are  not  equal  to  the  best  kinds  of  the  Wild  Goose  type, 
but  they  are  useful  for  canning,  jellies  and  preserves. 
They  are  represented  in  the  Station  orchard  by  two 
kinds,  Wayland  and  Golden  Beauty.  The  former  is 
bright  cherry  red,  and  rather  milder  in  flavor  and  is 
probably  preferable  where  only  one  is  to  be  planted  but 
the  Golden  Beauty  is  very  prolific  and  it  is  a  few  days 
later.  Both  kinds  ripen  in  August,  often  lasting  to 
early  September.  The  crop  was  lighter  this  year  than 
it  has  been  in  five  years  owing  to  heavy  and  continued 
rains  during  the  blooming  season  that  prevented  pollin- 
tion.  A  failure  from  Spring  frosts  is  almost  or  quite 
unknown. 

The  Chicasaw  Plums :  The  varieties  of  this  type  in 
cultivation  are  simply  selections  from  the  best  of  our 
native  "old  field"  plums  and  have  little  to  recommend 
them  for  general  planting.  They  mostly  bloom  so  early 
as  to  be  in  great  danger  from  Spring  frosts  and  they  are 
too  soft  and  small  to  be  of  much  value  for  shipment.  A 
few  trees  of  the  earliest  kinds  may  be  useful  in  the  home 
garded  as  they  ripen  before  the  other  kinds.    They  are 
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represented  in  the  Station  orchard  by  the  following 
three  kinds : — Emerson :  A  small  red  plum,  very  early 
but  of  no  great  value.  This  season  the  crop  all  rotted 
when  half  grown.  Lone  Star :  Much  like  Emerson  of 
no  value.  Transparent :  A  medium  sized  yellow  plum 
of  nice  sweet,  delicate  flavor.  It  is  the  best  of  the  lot 
bupt  cracks  badly  in  wet  weather. 

The  Japanese  Plums :  This  is  by  far  the  most  import- 
ant type  of  plum  for  this  region.  For  commercial 
orchards  they  are  second  in  value  only  to  peaches  and 
with  properly  selected  varieties  the  crop  is  surer  than 
peaches,  being  less  liable  to  injury  from  Spring  frosts 
and  from  rot.  There  has  been  much  confusion  in  regard 
to  the  names  of  the  varieties  and  as  noted  on  page  175, 
several  of  the  supposed  kinds  in  the  Station  orchard 
prove  to  be  identical.  The  following  sixteen  kinds  seem 
to  be  sufficiently  distinct.  They  are  mentioned  in  al- 
phabetical order. 

Abundance  (this  equals  Botan  of  some,  Yellow 
fleshed  Botan,  and  in  our  orchard  Berger)  :  This 
is  the  best  known  and  most  widely  planted  of  any  of  the 
Japanese  plums.  It  blooms  with  peaches  but  usually 
holds  a  number  of  buds  in  reserve  that  o^n  if  the  first 
blooming  is  killed  so  that  an  entire  failure  of  the  crop  is 
rare.  It  is  a  handsome  red  plum  with  clear  transpar- 
ent skin  that  is  yellow  under  the  red,  of  very  fine  sweet 
flavor,  the  flesh  becoming  soft  and  juicy  when  fully  ripe. 
Picked  when  still  firm  it  ships  well.  It  began  ripening 
this  year  the  middle  of  June  and  lasted  two  weeks.  It 
it  usually  free  from  rot.  Perhaps  its  greatest  fault  is  a 
tendency  to  overbear,  making  it  necessary  to  thin  freely 
to  secure  good  sized  fruit.  It  is  the  best  plum  of  its  sea- 
son and  is  strongly  recommended  for  general  planting. 

Berckmans  (Botan  of  some)  :    This  is  another  large 
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red  plum  very  similar  to  Abundance  in  tree  and  fruit 
It  was  formerly  confused  with  it  under  the  name  of 
Botan.  The  color  is  a  little  duller,  being  underlaid  with 
green  instead  of  yellow,  the  size  averages  a  little  larger, 
but  the  quality  is  not  so  good.  It  ripens  at  about  the 
same  season.  It  is  a  plum  of  some  merit  but  not  so  good 
as  Abundance. 

Burbank:  This  contests  with  Abundance  for 
the  first  place  in  popularity  as  a  market  plum. 
It  is  a  little  larger  and  even  richer  in  color,  has  firm, 
high  flavored  flesh  and  ripens  an  average  of  a  week  to 
ten  days  later  than  Abundance,  although  occasional 
specimens  ripen  nearly  as  early  as  that  kind.  The  tree 
is  thrifty  with  a  spreading  habit  of  growth  quite  differ- 
ent from  that  of  most  of  the  Japanese  plums.  Like 
Abundance  it  is  a  great  bearer  and  needs  heavy  thin- 
ning. In  some  seasons  it  rots  badly  which  is  its  only 
fault.    It  is  recommended  for  general  planting. 

Blood  plum  No.  4 :  This  is  of  the  Satsuma  type  but 
inferior  to  that  kind.    It  is  not  worth  planting. 

Chabot  (Babcock,  Bailey,  Hattankio,  Munson  and 
Yellow  Japan  of  our  orchard  belong  here) :  This  is  a 
large  red  plum  with  yellow  under-color.  It  is  late, 
ripening  here  about  July  10.  It  is  a  good  shipper,  hav- 
ing firm  flesh  of  fairly  good  quality  and  it  is  usually  free 
from  rot.  The  tree  is  a  good  grower.  It  is  recommend- 
ed for  general  planting  though  possibly  it  should  be  re- 
placed by  Orient. 

Hale:  Young,  only  two  years  planted,  but  they  did 
not  fruit  well  this  season.  The  few  fruits  secured  were 
rather  disappointing.  Final  judgment  will  have  to  be 
suspended. 

Kelsey :  This  is  the  largest  and  in  some  respects  the 
finest  of  the  Japanese  plums  but  it  has  two  such  serious 
faults  that  its  planting  cannot  be  advised  in  this  State. 
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It  blooms  so  early  that  the  crop  is  ustially  killed,  and  it 
rots  very  badly.  Its  season  is  late,  middle  to  last  of 
July. 

Kerr:  This  is  a  remarkably  good  plum  whose 
valuable  qualities  seem  to  have  been  overlooked  by 
nursery  men  and  orehardists.  It  is  the  earliest  of  our 
really  good  plums  ripening  here  about  the  first  of  June. 
It  is  large,  rich  yellow,  with  firm  flesh  of  high  quality. 
It  blooms  rather  late  and  the  tree  is  a  good  grower.  It 
is  strongly  recommended  for  both  home  use  and  market. 

Long  Fruited :  This  is  a  small  red  plum  with  very 
firm  flesh.  It  ripens  a  few  days  earlier  than  Kerr.  The 
tree  with  us  has  not  been  thrifty.  The  quality  is  fairly 
good  but  the  size  is  too  small  for  market.' 

Maru :  This  is  a  red  plum  about  the  size  of  Abun- 
dance and  ripening  a  few  days  later.  The  quality  is 
poor  and  it  rots  very  badly.    It  is  not  worth  planting. 

Nofmand :  This  is  a  large  yellow  plum  of  good  qual- 
ity, ripening  the  last  of  June  or  first  of  July,  between 
Burbank  and  Chabot.  Its  color  is  somewhat  against  it 
for  market,  but  it  is  useful  in  filling  the  gap  between 
these  two  kinds,  and  it  is  in  every  way  worthy  of  plant- 
ing. 

Orient :  This  is  very  much  like  Chabot  but  it  seems 
to  be  distinct,  and  to  be  an  improvement  on  that  kind, 
being  brighter  colored,  slightly  larger  and  two  or  three 
days  earlier.  It  is  strongly  recommended  especially 
for  market  planting. 

Red  June  (RedNagateof  some)  :  This  is  a  very  showy, 
handsome  red  plum  ripening  at  least  a  week  earlier  than 
Abundance.  It  is  a  good  shipper  and  very  free  from 
rot.  It  is  not  as  good  in  quality  as  the  Abundance  but 
it  combines  more  desirable  qualities  for  a  market  plum^ 
than  any  of  the  others.  .  It  blooms  late  and  the  tree  is 
vigorous  and  productive. 
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Satsuma :  This  is  a  large  plum  with  dull  red  mot- 
tled skin  but  bright  blood  red  flesh.  When  ful- 
ly ripe  the  quality  is  very  fine.  It  cannot  be 
recommended  for  market  on  account  of  its  early 
blooming  habit  which  makes  the  crop  too  uncertain,  but 
it  should  be  included  in  plantings  for  home  use  on  ac- 
count of  its  superior  quality  especially  when  cooked. 
It  is  one  of  the  finest  fruits  grown  for  canning  and  for  ^ 
jelly  on  account  of  its  brilliant  color  and  peculiarly  rich^ 
pleasant  flavor.    It  ripens  about  the  first  of  July. 

Willard:  This  plum  has  nothing  to  recommend  it 
but  earliness.  With  u«  it  is  no  earlier  than  Kerr  and 
not  nearly  ae  good.  The  tree  here  is  a  poor  grower  and 
unproductive. 

Yosebe:  This  is  the  earliest  Japanese  plum  we 
have  tested,  ripening  a  few  days  earlier  than  Keer  and 
slightly  in  advance  of  Longf ruited.  It  is  a  small  bright 
red  plum  with  firm  flesh,  free  from  rot  and  of  very  fair 
quality.  The  tree  blooms  late  and  is  thrifty  and  pro- 
ductive. It  is  probably  too  small  for  a  profitable  market 
fruit,  yet  its  earliness,  high  color  and  other  good  quali- 
ties make  it  at  least  worth  a  farther  trial. 

Hybred  Pltmis :  The  following  kinds  are  hybreds  be- 
tween the  Japanese  plums  and  some  of  the  other  races. 
While  they  are  very  interesting  and  suggest  great  possi- 
bilities for  future  improvement  it  cannot  be  said  that 
any  of  them  fully  come  up  to  the  standard  for  a  market 
plum. 

Golden  (Gold  of  Stark  Bros.) :  This  is  a  hybred 
between  the  Japanese  and  the  Chicasaw  plums.  It 
turns  golden  yellow  long  before  it  is  ripe  and  the  loaded 
trees  are  very  showy  and  beautiful.  When  ripe  it  is  a 
light  bright  red  at  least  on  the  side  toward  the  sun.  The 
quality  is  poor  and  watery,  and  this  season  much  of  the 
crop  was  lost  through  sunburn  and  rot.  On  the  whole 
it  is  a.  disappointment. 
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Excelsior:  Said  to  be  a  hybred  between  the  Jap- 
:anese  and  Wild  Goose  races.  It  is  a  good 
tsized,  early,  dull  red  plum  of  better  quality  than 
Oolden.  The  tree  is  a  fine  grower  and  very  productive. 
It  is  said  to  do  well  at  the  far  South.  It  is  perhaps 
worthy  of  farther  trial.  The  Wild  Goose  characteristics 
43eem  to  predominate  in  the  fruit  of  this  plum  as  the 
Chicasaw  does  in  that  of  Golden. 

Wickson:  A  hybred  between  Kelsey  and  Prunus 
^immom,  which  latter  parent  the  tree  greatly  resem- 
bles. This  is  truly  a  magnificent  plum,  larger  and 
handsomer  than  any  of  those  mentioned  above.  Its  one 
great  fault  is  that  it  blooms  too  early  for  safety.  It 
ripens  about  the  first  of  July,  but  this  year  there  were 
only  two  or  three  specimens  to  the  tree.  In  fact  we 
have  never  secured  a  full  crop  from  it. 

Lists  of  Plums  for  General  Planting  in  Alabama.  As 
jQi  short  list  including  only  the  very  best  plums  for  mar- 
ket we  suggest  the  following  mentioned  in  the  order  of 
ripening.  They  will  cover  the  period  from  the  first  of 
June  to  the  middle  of  July  with  a  short  break  about  the 
first  of  July.  Kerr,  Red  June,  Abundance,  Burbank, 
and  Orient.  A  large  orchard  of  these  five  plums,  if 
properly  managed,  could  hardly  fail  to  be  profitable. 
Abundance  and  Burbank  bloom  together  and  should  be 
planted  near  each  other  in  order  to  secure  cross  pollina- 
tion, while  Kerr,  Red  June  and  Orient  all  bloom  about 
together  but  a  few  days  later.  For  a  longer  list  add 
Yosebe  for  very  early,  Berckmans,  Normand  and  Chabot. 

For  a  full  list  for  home  use  and  local  market,  plant 
all  of  the  above  and  add  Transparent,  Milton,  Wild 
Xloose,  Satsuma,  Wickson,  Wayland  and  Golden  Beauty. 

The  Blooming  Season  of  Plums :  As  has  been  noted 
in  previous  Bulletins  the  blooming  season  of  plums  is 
^especially  import  since  many,  or  perhaps  most,  of  the 


185 


varieties  are  infertile  to  their  own  pollen  and  require 
cross  pollination  in  order  to  bear  fruit.  For  this  rea- 
son plums  should  not  be  planted  in  large  blocks  of  one 
variety  but  rows  of  one  kind  should  be  alternated  with 
rows  of  one  or  more  others,  taking  care  to  mate  together 
kinds  that  bloom  at  approximately  the  same  season. 
The  notes  given  below  on  the  blooming  season  for  1900 
show  a  rather  close  agreement  in  the  sequence  of  varie- 
ties with  observations  recorded  for  other  seasons  at  this 
place,  indicating  that  there  is  but  little  variation  in  this 
resi)ect  from  year  to  year,  although  the  actual  season  of 
blooming  varies  quite  widely  in  different  seasons.  The 
sequence  observed  here  however  is  not  the  same  that  is 
recorded  for  the  same  varieties  in  more  northern  locali- 
ties, (see  particularly  the  Vermont  Bulletins  and  Re- 
ports). It  is  hard  to  see  what  should  cause  this  differ- 
ence in  the  comparative  behavior  of  varieties  in  the  two 
sections. 
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SAN  JOSE  SCALE. 


In  Bulletin  106  it  was  noted  that  in  the  plum  orchards 
planted  in  1896  two  trees  proved  to  be  infested  with, 
scale,  and  that  from  this  center  of  infection  it  was  slow- 
ly spreading  to  other  trees  in  the  orchard.    At  the  close- 
of  the  growing  season  of  1899  it  had  developed  sufficient- 
ly to  conspicuously  whiten  large  areas  on  the  trunk  and. 
larger  branches.    It  had  not  spread  to  the  twigs  and 
smaller  branches  and  it  had  so  far  interfered  but  little- 
with  the  growth  and  vigor  of  the  trees.    During  Febru- 
ary, 1900,  this  entire  orchard  was  thoroughly  sprayed, 
with  a  20^  mechanical  mixture  of  kerosene  and  water,.. 
A  little  later  one  of  the  originally  infested  trees  was 
again  sprayed  with  undiluted  crude  petroleum.  The- 
crude  petroleum  was  also  applied  to  two  infested  peach 
trees  and  to  a  number  of  apple  trees.    In  no  case  did  it 
do  any  injury. 

The  result  of  this- treatment  simply  goes  to  confirm 
the  truth  of  the  following  two  propositions :  1st,  that 
when  a  tree  is  once  infested  with  scale  it  is  almost  im- 
possible to  entirely  eradicate  it.  2nd, -that  by  spraying; 
with  kerosene  or  crude  petroleum  its  numbers  can  be  so 
reduced  that  it  does  the  trees  no  harm.  The  spraying 
has  probably  not  exterminated  the  scale  on  a  single  tree 
where  it  had  gained  a  lodgment,  but  there  are  left  only 
a  few  scattered  individuals  on  any  of  the  trees.  These 
facts  have  come  to  De  quite  widely  recognized  and  they 
should  be  made  the  basis  for  the  treatment  of  every  out- 
break of  the  scale.  When  it  is  first  discovered  in  a  new 
locality,  if  it  is  confined  to  a  few  trees  or  even  to  one 
or  more  entire  orchards,  by  all  means  cut  them  out  at 
once  and  burn  them,  for  this  is  the  only  sure  way  of 
stamping  out  the  pest.    On  the  other  hand  in  communi- 
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ties  where  it  is  known--to  occur  somewhat  widely  it  is 
needless  to  cut  down  infested  trees  for  if  taken  in  time 
the  scale  can  be  so  controlled  by  annual  or  even  biennial 
sprayings  that  it  will  do  little  if  any  harm.  Of  course 
the  spraying  is  a  rather  heavy  expense  and  the  occasion 
for  it  should  be  avoided  by  taking  every  precaution  to 
keep  the  premises  clear  of  this  pest. 
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CO-OPERATIVE    FERTILIZER  EXPERIMENTS 

WITH  OOTTbif  IN  1899  and  1900.  ' 

*  •  ■     .  .  '       >  .     t         ,  . '  .  it; 

BY  J.  F.  DUGGAR. 


These  experiments  were-coBdncted  under  :tll^  .dirw: 
tk>n  of  the  Agricultural  Department  of  thi»  Station  in 
1899  aud  1900.  These  teste  in  1899  were  madefy  faj-m- 
ers  in  nineteen  localities;  tfeet  tepts  m^ide  in  .lpOiQ  T^er/e 
c6nduct€d  in  .  eighteen,  looaliliies,.  jiot  including  in  this 
count  the!  few  experimenters  wftiia  failed  tv  report  res^ltj^. 

The  mefthod  of  CQudtKjting  the  experiipen^  waa;tbe 
dame  ae^  in  former  jeOcirSi  .  The ,  plots  were  each  ^>ne- 
etghtb  dicre  in  area.  •   ; 

The  following  is  the  list  of  those  who  made  experi- 
ments in  1899  and  1900  and  who  replorted  resiilti^. 

.    Name  Post  Ofllce.  County.  Page 

Agricultural  School,  ...Hamilton  ! . .  Marion — 50 

Autrey,  A   .Berneys  Talladega — 50 

Ballard  J.  L  Jackson  Clarke — 40 

Bevill,  W.  C  Bevill  Choctaw— ^8 

Borland,  T.  M  Dothan  Henry — 46 

Chappell,  C.  A  Dillburg  Pickens— 51 

Ohism,  W.  T  Vick  Bibb— 20 

Culver,  J.  W  Jackson  Clarke — 40 

Cunningham,  E.  L  Furman   Wilcox — 11 

Cory,  A.  F  Evergreen  Conecuh — 52 

Baffin,  E.  J  Tuscaloosa  Tuscaloosa — 17 

Duncan,  J.  S  Maple  Grove   Cherokee — 13 

Experiment  Station  Auburn  Lee — ^24 

Foster,  J.  D  Auburn  Lee— 27 

French,  J.  W  Gordo  Pickeus — 15 
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Name  Post  Office  County  Page. 

Fulton,  W.F  Collinsville  DeKalb—  7 

Funke,  F..  .Tuscumbia  Colbert — 50 

Freeman,      W  Maple  Grove  Cherokee — 13 

Harris,  Jno.  T.,  Jr.. .  .Oak  Bowery. ....  .Chambers — 51 

Ingram,  W.  N  Marvyn  Russell — 51 

Ingram',  W.  N  , . .  .Opellka  Lee — 32 

Jarrett,  R.  H  Sterrett   Shelby— 51 

Jones,  T.  K  Greensboro  Hale— 51 

Mason,  C.  H  Wilson   Escambia — 44 

McClure,  G.  L  Garland  Butler— 43 

Melton,  E.  : .  .Hugent   .  Fayett.e — 19 

Mc Alpine,  J.  R  Boligee.  Greene — 59 

Mclntyre,  P.  M  Abbeville   Henry — 52 

Purifoy,  W.  M  Snow  Hill  Wilcox— 10 

Rivers,  C.  E  Hurt^boro  Russell — 35 

Rouse,  D.  H  Greenville  Butler — 52 

Slaton,  J.  P  Notasulga  Macon — ^21 

Thomason,  T.J...  Kaylor  or  Ranburn ....  Randolph — ^29 

Troyer,  A.  M  Calhoun  Lowndes — ^36,  52 

Watkins,  J.  C  Burn  Corn  Monroe — 33 

Weems,  J.  A  Union  Springs  Bullock — 52 
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THE  FERTILIZERS  USED. 


These  consisted  of  high  grade  acid  phosphate  guaran- 
teed to  contain  at  least  14  per  cent,  of  available  phos- 
phoric acid. 

The  following  table  gives  the  plan  of  the  experiment 
and  the  composition  of  the  fertilizers  employed : 

Pounds  per  acrk  of  fertilizers^  nitrogen^  phosphoric  acid^  and 
potash  iwed,  and  composition  of  each  mixture. 


o 

o 


Fertilizbrs. 


0) 

c 

9 

o 

a 


KlXD. 


MIXTURE  CONTAINS. 
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«  O 

>  J3 
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S2 

Q  a> 

O 
O 


1 
2 
4 


10^ 


Lbs. 
200 

240 

200 

200 
246 

200 
2C0 

240 
200 

200 
240 
200 

200 
240 
ICO 


Cotton  seed  meal . . . 

In  100  lbs  8  c.  meal.  • 
Acid  phosphate  

/n  100  lbs.  acid  phoa 
Kainit   

In  100  lb8  kainit. 

Uotton  seed  meal  ) 

Acid  phosphate  ( 

In  100  Z6«.  above  mixl. 
Cotton  seed  meal —  \ 
Kainit    S 

In  100  lbs.  above  mixi 
Acid  phosphate  ...  / 
Kainit       . .  .  \ 

In  \QOlb».  above  mixl 
Cotton  seed  meal  . 

Acid  phosphate  

Kainit   

In  IQOlbs  above  mixt 
Cotton  seed  meal. . .  ) 

Acid  phosphate   > 

Kainit    ) 

In  XQOlbs.  above  mixt 


Lbs. 
13  68 
6.79 


13.68 
8.09 

13  58 
8.89 


13  58 
2.12 

13  58 
2.69 


Lbs. 
5  76 
2  88 
36  12 
15.05 


41.88 
9.52 
5.76 
1.44 


8.21 

41  88 
6.54 

41  88 
7.75 


Lbs. 
3  54 
I  77 


24  60 
12.30 

3  54 

•80 

28  14 

7.08 


5.^59 
28.14 

4.89 
15  84 

2.98 


f  19.00 
12.50 
18  75 

15  45 

16  88 

13  €9 

14  94 

15  11 


*  Average  of  many  analyses. 

*  Counting  all  the  phosphoric  acid  in  cotton  seed  meal  as 

available.  , 

2-118 
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Those  farmers  who  are  more  accustomed  to  the  word 
ammonia  than  to  the  term  nitrogen,  can  change  the 
figures  for  nitrogen  into  their  ammonia  equivalents  by 
multiplying  by  1  A. 

The  phosphate  and  cotton  seed  were  purchased  at 
market  prices.  Most  of  the  kainit  was  donated  by  the 
German  Kali  Works. 

In  determining  the  increase  over  the  unfertilized 
plots,  the  yield  of  the  fertilized  plots,  Nos.  4,  5,  6  and  7, 
is  compared  with  both  unfertilized  plots,  lying  on  either 
side,  giving  to  each  unfertilized  plot  a  weight  inversely 
proportional  to  its  distance  from  the  plot  under  com- 
parison. This  method  of  comparison  tends  to  compen- 
sate for  variations  in  the  fertility  of  the  several  plots. 

It  should  be  remembered  that  seasons,  as  well  as  soils* 
determine  the  effects  of  fertilizers,  so  that  to  be  abso- 
lutely reliable  a  fertilizer  experiment  should  be  repeated 
for  several  years  on  the  same  kind  of  soil.  Abnormal 
weather  conditions  in  1899  and  1900  resulted  in  an  un- 
usually large  proportion  of  inconclusive  experiments. 

THE  WEATHER  IN  1899  and  1900. 

The  following  data  are  taken  from  the  records  of  the 
Alabama  Section  of  the  Weather  Bureau  for  1899  and 
1900  and  give  average  results  of  a  number  of  stations  : 


liainfall  for  August,  inches. . . 
Itainfall  for  September,  inches 
Kainfall  for  October,  inches. . 
Rainfall  for  November,  inches. 


Rainfall  for  April,  inches 
Rainfall  for  May,  inches. 
Rainfall  for  June,  inches. 
Rainfall  for  July,  inches  . 


1899. 
2.80 
2.03 
254 

6.76 
3.68 
.66 
2.18 
3.04 


1900. 
9.06 
2.64 
11.80 

4.93 
2.8» 

4.00 
5.04 
3.8* 


It  will  be  seen  from  the  above  that  the  spring  and 
early  summer  of  1899  were  very  dry.  Complaints  of 
drought  in  that  year  were  general.  In  1900  an  exces- 
sive precipitation  in  April  and  June  greatly  injured 
crops,  and  in  addition  there  was  in  many  localities  a 
severe  drought  in  August. 

Two  more  unfavorable  seasons  in  immediate  succes- 
sion seldom  occur. 

EXPERIMENTS  MADE  BY  W.  F.  FULTON^  LARIMORE  OR 


Dark  (jray^  mulatto^  or  reddish^  stiffs  soil;  subsoil  red 


An  experiment  with  cotton  has  been  conducted  on  this 
farm  in  Big  Wills  Valley  for  three  years  in  succession  on 
land  cleared  about  three-quarters  of  a  century  ago.  The 
crop  preceding  the  cotton  experiments  of  both  1899  and 
1900  was  corn.  The  early  part  of  the  summer  of  1899 
was  rather  dry ;  in  1900  "from  the  time  the  cotton  was 
planted  until  it  was  laid  by  my  notes  show  almost  con- 
tinuous rain, — ^the  wettest  season  in  the  knowledge  of 
the  oldest  inhabitant.^' 

The  results  for  1898  were  printed  in  Bulletin  No.  102. 
Those  for  1899  and  1900  are  given  in  the  following  table : 


COLLINSVILLE^  DEKALB  COUNTY. 


clay. 
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Larimore  or  CoUimville  experiment  with  cotton. 


Plot  No. 

Fbrtilizbrs. 

1899 

1900 

Amount  per  acre. 

Kind. 

Yield  seed  cotton 
per  acre. 

Increase  over 
unfertilized  plots. 

Yield  seed  cotton 
per  acre. 

Incr«>a8e  over 
unfertilized  plots. 

1 
2 
8 
4 

8 

•1 

j  Lh9. 

'  200 
240 

00 
200 
200 
240 
200 
200 
240 
200 

00 
200 
240 
200 
200 
240 
100 

JM. 
648 
760 
440  . 
648 

880 

736 

856 
456 

976 
912 

Lb$. 
208 
320 

"205* 
431 

287 

404 

Lbs. 
544 
880 
544 
666 

1120 

920 

1064 
6G8 

1208 
1082 

Lbs. 
0 

836 

Ootton  seed  meal —  ) 
Cotton  seed  meal  / 

107 
650  " 

337 

463 

Ootton  seed  meal  ^ 

Cotton  seed  meal  \ 

Acid  phosphate  \ 

Kainit  ) 

520 
456 

600 
424 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal 
was  added : 

1899  X900 


208 

lbs. 

0 

lbs. 

114 

lbs. 

214 

lbs. 

82 

lbs. 

230 

lbs. 

To  acid  phosphate  and  kainit  plot. 

116 

lbs. 

132 

lbs. 

Average  increase  with  cotton  seed 

meai  

130 

lbs. 

144 

lbs. 
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Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added : 

To  unfertilized  plot  320  lbs.  336  lbs. 

To  cotton  seed  meal  plot  126  lbs.  550  lbs. 

To  kainit  plot...  233  lbs.  263  lbs. 

To  cotton  seed   meal   and  kainit 

plot  233  lbs.  263  lbs. 

Average  increase  with  acid  phos- 
phate 219  lbs.       378  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was 
added : 

To  unfertilized  plot  205  lbs.  107  lbs. 

To  cotton  seed  meal  plot                79  lbs.  337  lbs* 

To  acid  phosphate  plot                 84  lbs.  132  lbs. 

To  cotton  seed  meal  and  acid  phos- 
phate plot  86  lbs.  50  lbs. 

Average  increase  with  kainit   116  lbs.       157  lbs 

The  principal  need  of  this  soil,  clearly  shown  in  each 
of  three  tests,  is  for  phosphate,  which  has  paid  a  large 
profit,  whether  employ^  alone  or  in  combination  with 
any  of  the  other  materials.  The  increase  attributable 
to  phosphate  in  each  of  the  three  years  is  respectively 
464,  219,  and  378  pounds  of  seed  cotton  per  acre.  Cot- 
ton seed  meal  usually  increased  the  yield  more  than 
enough  to  cover  its  cost,  the  averages  for  the  3  years 
being  respectively  152,  130,  and  144  pounds  of  seed  cot- 
ton. Its  relatively  slight  effect  suggests  the  advisabili- 
ty of  reducing  the  amount  of  cotton  seed  meal,  of  which 
about  half  as  much  as  of  phosphate  might  be  used  for 
cotton. 

Kainit  was  the  least  beneficial  on  this  soil  of  the  in- 
gredients of  the  complete  fertilizer  and  the  figures  indi- 
cate that  its  addition  to  the  mixture  of  phosphate  and 
kainit  was  not  i>rofitable. 
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EXPERIMENT  MADE  BY  W.  M.  PURIFOY,  2  MILES  NORTH- 
EAST OF  SNOW  HILL^  WILCOX  COUNTY. 

White  bald  prairie;  suhsoil,  white  rotten  limestone. 

This  experiment  was  made  in  1899  on  land  espe- 
cially favorable  to  the  development  of  black  rust  of  cot- 
ton. The  land  was  not  broken  until  May  25,  when  it 
was  bedded  with  a  one-horse  plow.  "Many  stalks  had 
nothing  on  them  on  account  of  coming  up  too  late.  Ex- 
treme drought  ruined  the  experiment." 

The  table  on  page  11  gives  the  yields  and  the  su)l)- 
joined  analysis  of  results  of  Mr.  Purifoy's  tests,  both  in 
1898  and  1899,  shows  the  increase  attributable  to  each 
fertilizer,  when  used  alone  or  in  combinations  under  cot-, 
ton  growing  on  poor  white  prairie  soil. 

Increase  of  seed  cotton  per  acre  when  cotton  seed 
meal  was  added : 

1898.  v899. 

To  unfertilized  plot  128  lbs.       144  lbs. 

To  acid  phosphate  plot  27  lbs.        16  lbs. 

To  kainit  plot  .  .227  lbs.       144  lbs. 

To  acid  phosphate  and  kainit  plot.  141  lbs.       128  lbs. 

Average  increase  with  cotton  seed 
meal   131  lbs.      100  lbs. 

Increase  of  seed  cotton  per  acre  Avhen  acid  phosphate 
was  added : 

To  unfertilized  plot  200  lbs.       208  lbs. 

To  cotton  seed  meal  plot   99  lbs.        48  lbs. 

To  kainit  plot  209  lbs.       240  lbs. 

To  cotton  seed  meal  and  kainit  plot.  123  lbs.       224  lbs. 

Average  increase  with  acid  phos- 
phate  158  lbs.      180  lbs. 
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Increase  of  seed  cotton  per  acre  when  kainit  was 
added : 

To  unfertilized  plot   27  lbs.  0  lbs. 

To  cotton  seed  meal  plot   72  lbs.         0  lbs. 

To  acid  phosphate  plot   18  lbs.        32  lbs. 

To  cotton  seed  meal  and  acid  phos- 
phate plot   96  lbs. 


176  lbs. 


Average  increase  with  Icainit   41  lbs.       52  lbs. 

In  the  above  paragraphs  the  results  of  Mr.  Purifoy's 
eiperinient  in  1898  are  republished  to  show  the  close  cor- 
respondence  between  the  results  of  the  two  years,  both 
tending  to  iaidicate  that  the  phosphate  was  more  benefi- 
cial than  cotton  seed  meal  and  that  kainit  was  of  least 
eflfect. 

Snotc  Hill  and  Furman  experiments  vnth  cotton  on 
white  bald  prairie. 


Fbrtilizers. 
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FCRWAN. 
1900. 
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IXPERIMENT  MADE  IN  1900  BY  E.  L.  CUNNINGHAM^  6  MILES 
EAST  OP  FURMAN,  WILC50X  COUNTY. 

White  prairie,  the  surface  dark  gray;  suh-soil  white  rot- 
ten, limestone. 

The  original  growth,  cleared  about  30  or  40  years  ago^ 
is  reported  as  oak  and  hiekory  with  some  short-leaf  pine. 
The  field  was  in  cotton  in  1897  and  1898  and  unculti- 
vated in  1899. 

The  depth  of  plowing  was  5  or  6  inches.  On  Plot  6 
there  was  considerable  black  rust,  but  very  little  on 
Plots  9  and  10,  where  a  complete  fertilizer  containing 
kainit  was  used.  The  stand  was  full  and  uniform. 
There  was  too  much  rain. 

The  yields  are  given  in  the  table  above. 

Increase  of  seed  cotton   per  acre  when  cotton  seed 


meal  was  added : 

To  unfertilized  plot   80  lbs. 

To  acid  phosphate  plot  . .  178  lbs. 

To  kainit  plot  106  lbs. 

To  acid  phosphate  and  kainit  plot   4  lbs. 

Average  increase  with  cotton  seed  meal,    -  -  92  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  used. 

To  unfertilized  plot   80  lbs. 

To  co^n  seed  meal  plot  178  lbs. 

To  kainit  plot  231  lbs. 

To  cotton  seed  meal  and  kainit  plot  129  lbs. 

Average  increase  with  acid  phosphate,    -    -    130  (bs. 
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Increase  of  seed  cotton  per  acre  when  kainit  wai> 
added: 


To  seed  cotton  meal  and  acid  phosphate  plot. . . — 50  lbs. 


Mr.  Cunningham's  experiment,  like  both  of  the  tests- 
made  by  Mr.  Purifoy,  on  the  same  class  of  land,  white 
prairie,  indicates  that  phosphate  was  most  needed.  The^ 
largest  yield  was  made  with  a  mixture  of  cotton  seed 
meal  and  phosphate.  Kainit  did  not  increase  the  yields 
though  it  did  seem  to  somewhat  restrain  the  rust  oa 
Plots  9  and  10. 

It  should  be  noted  that  white  prairie  soil  was  not 
very  responsive  to  commercial  fertilizers  and  that  none^ 
of  these  paid  a  very  large  profit. 

Although  phosphate  was  undoubtedly  useful  in  each 
of  these  experiments,  its  effects  were  far  less  notable 
than  the  favoraS)le  influence  that  is  exerted  by  adding, 
suitable  vegetable  matter  to  this  class  of  soils.  We  can- 
not yet  recommend  the  use  of  phosphate  on  these  soils, 
believing  that  the  same  money  invested  in  the  seed  of 
melilotus  or  of  other  renovating  plant  would  be  more 
profitably  spent. 

EXPERIMENTS  MADE  BY  J.  S.  DUNCAN  ON  G.  W.  FREEMAN^S- 
FARM,  li  MILES  SOUTHWEST  OF  MAPLE  GROVE, 
CHEROKEE  COUNTY. 

In  1899  the  test  was  made  on  gray  sandy  upland,  with 
red  subsoil ;  in  1900  on  light  alluvial  second  bottom  of 
a  dark  gray  color,  with  red  subsoil.  Both  fields  had 
been  cleared  for  more  than  a  quarter  of  a  century.  The- 


To  unfertilized  plot  

To  cotton  seed  meal  plot 
To  acid  phosphate  plot  . 


-27  lbs. 
— 1  lbs. 
124  lbs. 


Average  increase  with  Icainit, 


12  lbs. 
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•cotton  experiment  of  1899  was  preceded  by  cotton,  that 
of  1900  by  corn. 

In  1899  the  summer  was  excessively  dry,  in  1900  ex- 
cessively wet. 

Maple  Grove  experiment  with  cotton. 
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Increase  of  seed  cotton  per  acre  when  cotton  seed 
meal  was  ad^ed :  » 

1899.  1900. 

To  unfertilized  plot  176  lbs.  220  lbs. 

To  acid  phosphate  plot  138  lbs.        65  lbs. 

To  kainit  plot  218  lbs.  117  lbs. 

To  acid  phosphate  and  kainit  plot. 212  lbs.        58  lbs. 

Average  increase  with  cotton  seed 
meal  186  lbs.       115  lbs. 
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Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added : 

To  unfertilized  plot  128  lbs.       116  lbs. 

To  cotton  seed  meal  plot  90  lbs.     —S9  lbs. 

To  kainit  plot   55  lbs.       112  lbs. 

To  cotton  seed  meal  and  kainit  plot.  49  lbs.        53  lbs. 

Average  increase  with  acid  phos- 
phate  81  lbs.        61  lbs. 

Incr^se  of  seed  cotton  per  acre  when  kainit  was 
added : 

To  unfertilized  plot  — 43  lbs.  106  lbs. 

To  cotton  seed  meal  plot  — 1  lb.  3  lbs. 

To  acid  phosphate  plot  —116  lbs.  102  lbs. 

To  cotton  seed  meal  and  acid  phos- 
phate plot  —42  lbs.  95  lbs. 

Average  increase  (or  decrease[— ]) 

with  kainit..  -51  77  lbs. 

In  both  years  cotton  seed  meal  was  the  most  import- 
ant fertilizer  for  cotton;  phosphate  afforded  a  small 
increase,  possibly  because  of  abnormal  weather  condi- 
tions ;  kainit  was  useless  on  upland  in  1899  and  scarcely 
profitable  in  1900  on  second  bottom  land. 

EXPERIMENT  MADE  BY  J.  W.  FRENCH^  3  MILES  NORTH  OF 
GORDO^  PICKENS  COUNTY. 

This  test  was  conducted  in  1899  on  gray  upland,  and 
in  1900  on  dark  sandy  upland,  both  having  red  subsoils, 
rather  retentive  of  water.  The  cotton  experiment  of 
1899  was  preceded  by  corn,  that  of  1900  by  cotton.  In 
both  cases  the  tests  were  on  old  fields,  cleared  of  pines 
and  reclaimed  four  to  seven  years  before  the  experi- 
ments began. 

The  former  season  was  exceedingly  dry;  the  latter, 
^^the  most  unfavorable  ever  known,  first  too  wet  and 
then  too  dry."    The  stand  was  reported  as  excellent. 
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Gordo  experiment  tciih  cotton. 
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Increase  of  seed  cotton  per  acre  when  cotton  seed 
meal  was  added : 

1899..  1900. 

To  unfertilized  plot  200  lbs.  312  lbs. 

To  acid  phosphate  plot  125  lbs.  151  lbs. 

To  kainit  plot  197  lbs.  175  lbs. 

To  acid  phosphate  and  kainit  plot  410  lbs.  331  ft)S. 


Average  increase  with  cotton  seed  meal,  23ff  lbs.  242  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added : 

To  unfertilized  plot  512  lbs. 

To  cotton  seed  meal  plot  437  lbs. 

To  kainit  plot  420  lbs. 

To  cotton  seed  meal  and  kainit  plot  . . .  633  lbs. 


184  lbs. 
23  lbs. 
138  lbs. 
294  lbs. 


Average  increase  with  acid  phosphate,    501  lbs.   160  lbs. 
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Increase  of  seed  cottou  per  acre  when  kainit  was 
added: 

To  unfertilized  plot  . .  •   38  lbs.     11  lbs. 

To  cotton  seed  meal  plot  — 35  lbs. — 126  lbs. 

To  acid  phosphate  plot  — 54  lbs.  — 35  lbs. 

To  cotton  seed  meal  and  £^cid  phosphate 

plot  231  lbs.    145  lbs. 

Average  increase  with  Icainit,     -    -     63»lbs.    —I  lb. 

Phosphate  was  the  material  of  most  importance  for 
the  gray  soil  and  it  was  also  needed  on  the  darker  soil. 
CJotton  seed  meal  was  first  in  importance  in  1900  and 
second  in  1899.  Kainit  was  useless  except  in  a  complete 
fertilizer,  in  which  combination  it  was  slightly  profit- 
able, but  never  so  important  as  phosphate  or  cotton  seed 
meal. 

Experiment  Conducted  by  E.  J.  Baffin^  3  miles  s.  of 
Tuscaloosa^  Tuscaloosa  County. 

This  test  was  made  in  1900  on  the  F.  S.  Moody  farm. 
The  soil  is  described  as  second  bottom,  sandy,  and  of  a 
reddish  gray  color;  the  subsoil,  as  red  clay.  The  origi- 
nal growth,  removed  more  than  half  a  century  ago,  is 
sweet  gum,  black  gum,  persimmon,  and  sassafras.  The 
preceding  crop  was  cotton. 

June  and  July  brought  an  excessive  rainfall,  interfer- 
ing with  cultivation  and  August  was  very  dry.  There 
were  1,065  plants  per  eighth-acre  plot.  "Red  rust"  was 
•    reported  as  injurious  alike  on  all  plots. 

Both  cotton  seed  meal  and  acid  phosphate,  whether 
used  alone,  or  in  any  combination,  greatly  increased 
the  yield  and  afforded  a  good  profit.  Kainit  was  prac- 
tically ineffective  except  in  combination  with  the  other 
two  fertilizers,  where  it  seems  to  have  increased  the 
yield  to  a  profitable  extent ;  the  complete  fertilizer,  con- 
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taining  kainit  (Plot  9)  affording  an  increase  greater  by 
236  pounds  of  seed  cotton  per  acre  than  the  increment 
where  only  phosphate  and  meal  were  used  together. 
(Plot  5.) 

Increase  of  seed  cotton  per  acre  when  cotton  seed 
meal  was  added : 

To  unfertilized  plot  .216  lbs. 

To  acid  phosphate  plot  356  lbs. 

To  kainit  plot  259  lbs. 

To  acid  phosphate  and  kainit  plot  529  lbs. 

Average  increase  with  cotton  seed  meal  340  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added : 

To  unfertilized  plot  :  .152  lbs. 

To  cotton  seed  meal  plot  292  lbs. 

To  kainit  plot  189  lbs. 

To  cotton  seed  meal  and  kainit  plot  459  lbs. 

Average  increase  with  acid  phosphate  273  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was 
added: 

To  unfertilized  plot   20  lbs. 

To  cotton  seed  meal  plot   09  lbs. 

To  acid  phosphate  plot   63  lbs. 

To  cotton  secHl  meal  and  acid  phosphate  236  lbs. 

Average  increase  with  kainit   99  lbs. 

Mr.  Daffin  also  conducted  similar  tests  in  1897  and  ' 
1898  on  red  sandy  upland,  with  red  clay  subsoil,  two  and  , 
one-half  miles  east  of  Tuscaloosa.    In  both  years  phos- 
phate Avas  by  far  the  chief  need  of  that  soil,  but  both  cot 
ton  seed  meal  and  kainit  afforded  considerable  increase^ 
so  that  the  greatest  profit  was  obtained  by  the  use  of  a 
compMe  fei-tilizer  containing  all  three  of  these  ma- 
terials. 
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Experiment  made  in  1899  by  E.  Melton^  one  mile 
WEST  OF  Hugent^  Fayette  County. 

Daric  or  ^^mtilatto^^  soil,  mith  red  clay  subsoil. 

The  original  growth,  removed  about  50  years  ago,  is 
reported  as  short-leaf  pine,  oak,  and  hickory.  The  three- 
preceding  crops  were  corn.  The  plants  were  free  from 
rust. 

As  shown  in  the  detailed  statement  below,  phos- 
phate was  the  fertilizer  chiefly  needed  by  this  soil,  and 
its  use,  alone  and  in  every  combination,  was  highly 
profitable,  the  average  increase  attributable  to  phosphate 
being  364  pounds  of  seed  cotton  per  acre.  Cotton  seed 
meal  was  next  in  importance,  affording  an  average  in- 
crease of  168  pounds  per  acre. 

The  most  profitable  fertilizer  was  a  mixture  of  acid 
phosphate  and  cotton  seed  meal.  Kainit  was  not 
needed. 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal 


was  used: 

To  unfertilized  plot  128  lbs. 

To  acid  phosphate  plot  160  lbs. 

To  kainit  plot  176  lbs. 

To  acid  phosphate  and  kainit  plot  208  lbs. 


Average  increase  with  cotton  seed  meal  168  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added : 

To  unfertilized  plot  400  lbs. 

To  cotton  seed  meal  plot  432  lbs. 

To  kainit  plot  296  lbs. 

To  cotton  seed  meal  and  kainit  plot  328  lbs. 


Average  Increase  with  acid  phosphate  364  lbs. 
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Increase  of  seed  cotton  per  acre  when  kainit  was  added 


To  unfertilized  plot  . .    72  lbs. 

To  cotton  seed  meal  plot  120  lbs. 

To  acid  phosphate  plot  ; — 32  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot         16  lbs. 

Average  increase  with  kainit   44  lbs. 


JEXPEEIMENTS  CONDUCTED  BY  W.  T.  ChISM,  1  MILE  SOUTH- 
EAST OF  ViCK^  Bibb  County. 

Both  experiments  were  conducted  on  dark  gray  sandy 
or  loamy  branch  bottom  soil,  rather  retentive  of  mois- 
.  ture.  The  earlier  experiment  was  preceded  by  corn,  the 
later  one  by  cotton. 

The  field  had  been  cleared  about  75  years  and  the  origi- 
nal growth  is  reported  as  sweet  gum,  red  and  white  oak, 
liickory,  ash,  poplar,  cucumber  tree,  and  a  few  short-leaf 
pines,  and  chestnuts. 

The  latter  part  of  the  season  of  1899  was  dry  and  un- 
favorable and  in  1900  there  was  almost  continuous  wet 
weather  during  the  season  of  cultivation.  The  soil  was 
worked  June  25,  1900,  when  too  wet,  by  which  the  ex- 
perimenter reports  that  the  crop  was  greatly  damaged. 

Increase  of  seed  cotton  per  acre  when  cotton  seed 
meal  was  used. 

1899.  1900. 

To  unfertilized  plot  256  lbs.     62  lbs. 

To  acid  phosphate  plot  96  lbs.     77  lbs. 

To  kainit  plot  244  lbs.    100  lbs. 

To  acid  phosphate  and  kainit  plot  92  lbs.     15  lbs. 

Average  increase  with  cotton  seed  nneal.  172  lbs.    64  lbs. 
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Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added : 

To  unfertilized  plot  104  lbs.     24  lbs. 

To  cotton  seed  meal  plot   — 56  lbs.     39  lbs. 

To  kainit  plot  116  lbs.     78  lbs. 

To  cotton  seed  meal  and  kainit  plot  . . — ^24  lbs.  — 7  lbs. 

Average  increase  with  acid  piiospiiate,     35  lbs.    34  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was 
added: 

To  unfertilized  plot  —24 lbs.  —lib. 

To  cotton  seed  meal  plot  — ^32  lbs.  37fbs. 

To  acid  phosphate  plot  . — 12  lbs.  53  lbs. 

To  cotton  seed  meal  and  acid  phosphate 

plot  —16  lbs.  —9  lbs. 

Average  increase  witli  Icainit  —20  ibs.    20  lbs. 

In  1900  cotton  seed  meal  was  the  only  fertilizer  that 
was  very  effective.  In  1899  none  of  them  were  decided- 
ly beneficial.  On  account  of  the  extremely  unfavorable 
weather  in  both  years,  it  is  probable  that  neither  experi- 
ment indicates  the  real  needs  of  this  soil,  so  that  we 
must  place  these  tests  in  the  class  of  inconclusive  experi- 
ments. 

Experiment  made  in  1899  by  J.  P.  Slaton,  7  miles 

SOUTH  OF  NOTASULGA  AND  7  MILES  N.  E.  OF 
TUSKEGEE^  MaCON  COUNTY. 

Gray  sandy  uj)land^  with  retentive  red  clay  subsoil. 

The  field  was  originally  cleared  about  75  years  ago, 
and  cleared  of  the  second  growth  about  12  years  ago. 
The  original  growth  was  long  leaf  pine  and  oak.  The 
preceding  crop  was  cotton. 

The  cotton  did  not  come  up  until  the  first  of  June  and 

^113 
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this  late  start  may  have  kept  the  fertilizers  from  exert- 
ing their  full  effect.   The  stand  was  good. 

As  shown  in  the  table  on  i>age  2S  and  in  the  detailed 
statements  below,  phosphate  and  cotton  seed  meal  were 
both  effective  in  nearly  every  combination.  Kainit  was 
not  needed. 

Mr.  Slaton  conducted  an  experiment  in  1898  (see  Bul- 
letin No.  102)  on  similar  soil.  In  that  year  acid  phos- 
phate and  cotton  seed  meal  were  even  more  profitable 
than  in  1900  and  kainit  was  useless.  It  seems  that  this 
gray  soil,  with  a  clay  subsoil  near  at  hand,  needs  only  a 
mixture  of  acid  phosphate  and  cotton  seed  meal  to  pro- 
duce a  profitable  cotton  crop. 

Increase  of  seed  cotton  per  acre  when  cotton  seed 
meal  was  added  : 

To  unfertilized  plot  192  lbs. 

To  acid  phosphate  plot  43  lbs. 

To  kainit  plot  110  lbs. 

To  acid  phosphate  and  kainit  plot  123' lbs. 

Average  increase  with  cotton  seed  meal  117  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added : 

To  unfertilized  plot  176  lbs. 

To  cotton  seed  meal  plot  27  lbs. 

To  kainit  plot  145  lbs. 

To  cotton  seed  meal  and  kainit  plot  158  lbs. 

Average  increase  with  acid  phosphate  127  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was 
added : 

To  unfertilized  plot  20  lbs. 

To  cotton  seed  meal  plot  — 62  lbs. 

To  acid  phosphate  plot  — 11  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot  69  lbs. 

Average  incraaee  with  Icainit   4  lbs. 
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Auburn  Experiments  in  1898, 1899,  &  1900,  on  Experi- 
ment Station  Farm. 

These  tests  were  made  on  three  adjacent  areas  set 
apart  for  permanent  fertilizer  experiments  with  cotton, 
corn,  and  oats.  The  soil  is  of  the  same  character  on  all 
three  areas,  as  was  also  the  previous  fertilization  of 
each  plot. 

All  three  of  the  cotton  crops  were  preceded  by  oats 
fertilized  like  the  corresponding  cotton  plot. 

In  1900  each  plot  received  the  same  fertilizer  as  in 
1898  and  1899.  Hence  the  results  should  show  not  only 
the  immediate  effects  of  fertilizers,  but  the  residual  on 
cumulative  effects,  if  there  are  any  on  this  light  soil. 

Contrary  to  our  usual  custom,  cowpeas  were  not  sown 
after  the  oats,  but  instead  a  thin  growth  of  crabgrass, 
rag  weed,  and  poverty  weed  covered  the  ground  during 
the  summer  and  fall  following  the  harvesting  of  each  oat 
crop. 

Commercial  fertilizers,  chiefly  acid  phosphate,  had 
been  liberally,  though  not  lavishly,  employed  annually 
for  a  number  of  years  before  the  experiment  began. 

The  soil  is  a  deep  sand  bed  nearly  free  from  stone  or 
gravel,  and  the  plots  occupy  the  crest  of  a  hill. 

The  dates  of  planting  were  April  15,  1898;  April  11, 
1899;  and  April  24,  1900.  The  stand  was  nearly  per- 
fect except  in  1900,  when  there  was  some  slight*  want  of 
uniformity,  so  that  the  figures  for  1900  represent  the 
yields  after  being  corrected  on  the  basis  of  an  equal  num- 
ber of  plants  on  each  plot. 

The  Peerless  variety  was  used  each  year.  In  1898 
jblack  rust  was  quite  injurious.  September  23  it  was  es- 
timated that  the  plants  on  the  plots  on  which  kainit  had 
been  used  had  shed  50  to  70  per  cent,  of  their  leaves  while 
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the  plants  receiving  no  kainit  had  shed  75  to  92  per  cent 
of  their  leayes. 

The  prevalence  of  black  rust  probably  accounts,  at 
least  in  part,  for  the  very  favorable  showing  made  by 
kainit  in  1898,  for  numerous  experiments  recorded  in 
the  bnlletins  of  this  Station  show  that  kainit  generally 
decreases  the  injury  from  black  rust. 

Fertilizer  experiments  with  cotton  at  Auburn,  1898,  1899  and 
1900  on  Experiment  Station  farm. 
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Increase  171  yield  from  cottonseed,  acid  phosphate y  and  kainit 
on  Experiment  Station  Farm  in  1898. 1899  and  1900. 


Increase  of  seed  coVon  per  acre  where  cotton 
seed  meal  was  added 

To  unfertilized  plot  

To  acid  phosphate  plot  

To  kainit  plot  

To  acid  phosphate  and  kainit  plot  

Average  increase  with  cotton  seed  meal. 

Increase  of  seed  cotton  per  acre  where  phos- 
phate was  added 

To  unfertilized  plot  

To  cotton  seed  meal  plot   

To  kainit  plot    

To  cotton  seed  meal  and  kainit  plot  

Average  increase  with  acid  phoq^hate. . . 

Increase  of  seed  cotton  p^r  acre  where  kainit 
ivas  addf-d 

T%  unfertilized  plot  

To  cotton  seed  meal  plot  

To  acid  phosphate  plot   

To  cotton  seed  meal  and  acid  phos.  plot. . 

Average  increase  with  kainit  
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In  1898  the  greatest  increase  in  yield  was  obtained  by 
the  use  of  a  mixture  of  cotton  seed  meal  and  kainit. 
This  mixture  was  a  close  second  to  the  complete  ferti- 
lizer in  1899  and  1900  and  its  average  increase  for  the 
three  years  lacked  only  36  pounds  of  seed  cotton  per  acre 
of  equalling  the  increase  due  to  a  complete  fertilizer. 

Quite  unexpectedly,  acid  phosphate  has  not  been  very 
effective.  If  this  is  due  to  the  accumulation  of  a  suffl- 
cient  supply  of  phosphoric  acid  in  the  soil  from  the 
phosphate  applied  annually  for  many  years  before  the 
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beginning  of  the  experiment,  the  value  of  applications  of 
phosphate  should  become  more  marked  in  future  as  this 
supply  is  exhausted. 

It  would  be  safe  to  estimate  the  amount  of  phosphate 
applied  annually  during  the  decade  before  the  test  be- 
gan at  200  pounds  per  acre  or  less.  Eesults  on  most 
soils  seem  to  indicate  that  phosphate  is  the  most  im- 
portant single  fertilizing  material  for  cotton. 

Experiments  conducted  by  J.  D.  Foster^  1  mile  south 
OF  Auburn^  Lee  County. 

Ldght  sandy  loam^  gray  upland;  subsoil  yellowish  clay 
or  loam,  not  compact. 

The  experiments  of  1899  and  1900  were  conducted  in 
different  parts  of  the  same  field,  on  identical  soil. 

The  field,  on  which  the  original  growth  was  reports 
as  long-leaf  pine,  had  tJeen  in  cultivation  for  a  great 
many  jears. 

The  crop  preceding  the  experiment  of  1899  was 
com,  with  drilled  cowpeas  between  the  rows.  The  peas 
made  only  a  moderate  growth  and  were  grazed  in  the 
fall  of  1898. 

The  stand  of  cotton  was  uniform.  In  1900  cotton  was 
planted  May  25.  The  cotton  experiment  in  1900  occu- 
pied the  plots  that  had  been  used  in  1899  for  a  similar 
fertilizer  experiment  with  com,  (having  no  cowpeas  be- 
tween the  rows.)  Hence  the  results  of  the  cotton  ex- 
X)eriment  of  1900  should  show  not  only  the  immediate 
effects  of  each  fertilizer,  but  also  the  residual  or  second- 
year  effects,  if  there  were  any  lasting  benefit  from  com- 
mercial fertilizers  used  on  this  light  soil. 
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Auburn  experiment  with  cotton  on  J.  D.  Foster  farm. 
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Increase  of  seed  cotton  per  acre  when  cotton  seed  meal 
was  added: 

1899.  1900. 

Tg  unfertilized  plot  280  lbs.  240  lbs. 

To  acid  phosphate  plot  213  lbs.  269  lbs. 

To  kainit  plot  124  lbs.  268  lbs. 

To  acid  phosphate  and  kainit  plot  95  lbs.  204  lbs. 


Average  increase  with  cotton  seed  meal,  178  lbs.  245  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added : 

To  unfertilized  plot  192  lbs.  128  lbs. 

To  cotton  seed  meal  plot  125  lbs.  157  lbs. 

To  kainit  plot                                  42  lbs.  115%. 

To  cotton  seed  meal  and  kainit  plot  . .  13  lbs.  51  lbs. 


Average  Increase  with  acid  phosphate,     93  lbs.    113  lbs. 
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Increase  of  seed  cotton  per  ficre  when  kainit  was 
added: 

To  unfertilized  plot  183  lbs.  79  lbs. 

To  cotton  seed  meal  plot  27  lbs.  107  lbs. 

To  acid  phosphate  plot  33  lbs.  66  lbs. 

To  cotton  seed  meal  and  acid  phosphate 

plot  —85  lbs.  lib. 

Average  increase  with  Icainit   39  lbs.     63  lbs. 

The  figures  for  the  two  years  agree  closely  and  show 
that  a  larger  increase  was  afforded  by  cotton  seed  meal 
than  by  any  other  single  material.  The  most  profitable 
of  all  the  fertilizers  was  a  mixture  of  cotton  seed  meal 
and  phosphate.   Kainit  was  unprofitable. 

Experiment  Conducted  by.  Judge  T.  J.  Thomason,  2 

MILES  SOUTH  OP  RANBUBNE  (NEAB  KAYLOB), 

Randolph  County. 

This  experiment  was  made  in  1899  on  gray  land,  with 
yellow  subsoil.  The  soil  is  described  as  table  land  rather 
retentive  of  moisture.    The  preceding  crop  was  cotton^ 

This  is  the  third  experiment  on  a  uniform  plan  con- 
ducted by  Judge  Thomason.  (See  Bulletin  No.  107;  p. 
274) .  If  we  take  the  average  increase  of  each  fertilizer 
under  all  conditions  we  have  for  the  entire  period  of 
three  years  an  average  increase  of  187  pounds  of  seed 
cotton  per  acre  attributable  to  cotton  seed  meal,  197  to 
phosphate,  and  only  31  to  kainit.  The  inference  is  plain 
that  a  mixture  of  cotton  seed  meal  and  phosphate  was 
all  that  cotton  needed  on  this  soil,  and  that  the  addi- 
tion of  kainit,  at  the  rate  of  200  pounds  per  acre,  was 
usually  unprofitable.  The  results  for  1899,  when  kainit 
afforded  a  slight  profit,  were  more  favorable  to  potash 
than  were  the  results  of  the  two  previous  tests  on  this 
soil. 
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The  following  statements  show  the  average  increase 
in  yield  for  the  entire  period  of  three  years. 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal 


was  added : 

To  unfertilized  plot  217  lbs. 

To  acid  phosphate  plot  137  lbs. 

To  kainit  plot  156  lbs. 

To  acid  phosphate  and  kainit  plot  238  lbs. 


Average  increase  with  cotton  seed  meal  i87  lbs. 

ft 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added : 

To  unfertilized  plot   '  264  lbs. 

To  cotton  seed  meal  plot  184  lbs. 

To  kainit  plot  128  lbs. 

To  cotton  seed  meal  and  kainit  plot  •. .  210  lbs. 


Average  increase  with  acid  phosphate   197  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was 
added : 

To  unfertilized  plot   90  lbs. 

To  cotton  seed  meal  plot   29  lbs. 

To  acid  phosphate  plot  — 80  lbs. 

To  acid  phosphate  and  cotton  seed  meal   54  lbs. 


Average  increase  with  kainit   31  lbs. 


Experiment  Conducted  by  T.  T.  Meadows  i  mile 

NORTH  OF  CUSSETA^  CHAMBERS  COUNTY. 

Soil^  red,  stoney;  subsoil  red  clay. 

This  test,  made  'n  1899,  is  the  third  experiment  con- 
ducted on  similar  soil  by  Mr.  Meadows.  (See  Bulletin 
No.  107,  p.  274.) 

Giving  attention  to  the  average  results  for  the  three 
years  we  find  that  the  principal  need  of  this  soil  was  for 


Digitized  by 


31 


acid  phosphate,  which  gave  an  average  increase  of  202 
pounds  of  seed  cotton  per  acre.  Cotton  seed  meal  was 
added  to  the  phosphate  with  profit,  feut  kainit  was  not 
needed. 

The  red  clay  soils  of  the  Metamorphic  Region  in  this 
part  of  the  State  seem  to  contain  suflftcient  potash  for 
the  ordinary  needs  of  the  cotton  crop,  though  when  black 
rust  is  prevalent  kainit  is  beneficial  even  here. 

Statements  of  the  average  increase  in  yield  for  the 
three  years  follows  : 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal 
was  added :  - 

To  unfertilized  plot  109  lbs. 

To  acid  phosphate  plot  156  lbs. 

To  kainit  plot  164  lbs. 

To  acid  phosphate  and  kainit  plot  128  lbs. 

Average  Increase  with  cotton  seed  meal   139  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added :  ^ 

To  unfertilized  plot  192  lbs. 

To  cotton  seed  meal  plot  239  lbs. 

To  kainit  plot  217  lbs. 

To  cotton  seed  meal  and  kainit  plot  189  lbs. 

Average  increase  with  acid  phosphate   202  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was 
added: 

To  unfertilized  plot  — 8  lbs. 

To  cotton  seed  meal  plot   43  lbs. 

To  acid  phosphate  plot   15  lbs. 

To  cotton  seed  m«al  and  acid  phosphate  plot. . . . — 9  lbs. 

Average  increase  with  kainit —   10  lbs. 
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Experiment  conducted  in  1900  by  W.  Jf.  Ingeam,  S 
mii.es  east  op  Opelika^  Lee  County. 

Tbe  description  of  the  land  seems  to  indicate  that  the 
soil  was  a  yellowish  loam,  with  subsoil  of  somewhat  the 
same  character,  and  not  compact  The  original  growth 
is  reported  as  oak  and  hickory,  which  had  been  removed 
about  forty  years  before.  The  rainfall  was  excessive  in 
Jnne.    The  preceding  crop  was  com. 

The  results  are  not  entirely  conclusive,  but  on  the 
whole  they  show  that  cotton  seed  meal  was  profitable 
and  that  the  returns  from  the  other  fertilizers  this  wet 
year  were  not  satisfactory. 

Increase  of  seed  cotton  per  acre  when  cotton  seed 


meal  was  added : 
added: 

To  unfertilized  plot  248  lbs. 

To  acid  phosphate  plot  — 30  lbs. 

To  kainit  plot  242  lbs. 

To  acid  phosphate  and  kainit  plot  180  lbs. 


Average  increase  with  cotton  seed  meal   160  lbs* 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added : 

To  unfertilized  plot    96  lbs. 

To  cotton  seed  meal  plot  — 182  lbs. 

To  kainit  plot    87  lbs. 

To  cotton  seed  meal  and  kainit  plot  25  lbs. 


Average  Increase  with  acid  phosphate   7  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was 
added : 

To  unfertilized  plot  29  lbs. 

To  cotton  seed  meal  plot   23  lbs. 

To  acid  phosphate  plot  20  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot  230  lbs. 

Average  Increase  with  kainit   75  lbs. 
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Kaylor,  Cusseta  and  Opelika  experiments  with  cotton. 
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Experiment  Conducted  by  J.  C.  Watkins  li  miles 
NORTH  OP  Burnt  Corn^  Monroe  County. 

The  experiments  of  1899  and  1900  were  made  on  poor 
jellowish  or  chocolate-colored  upland  sandy  soil,  with 
red  subsoil.    This  soil  bakes  tbadly. 

The  rainfall  in  1900  was  excessive.  There  was  no 
l)lack  rust  in  either  year. 

The  table  on  page  34  gives  the  yields  for  1899  and 
1900.  This  is  the  fourth  experiment  made  by  Mr.  Wat- 
Ttins  according  to  the  present  plan.  (See  Bulletin  No. 
197,  p.  274).  Most  of  the  tests  have  shown  that  phos- 
phate was  more  important  than  cotton  seed  meal  and 
that  kainit  only  increased  the  yield;  however  in  1900 
Itainit  was  the  most  effective  fertilizer. 
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The  average  results  for  4  years  show  that  phosphate 
gave  an  average  increase  of  207,  cotton  seed  meal  of  151^ 
and  kainit  of  70  pounds  of  seed  cotton  per  acre. 

Burnt  Corn  eocperiments  with  cotton. 
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Lbs. 
216 
292 


27 
526 

293 

465 


620 
736 


Lbs. 
848 
456 
408 
528 

492 

588 

476 
868 

648 


532 


Lbs, 
-60 
48 


128 
100 

204 

100 


28u 
164 


The  follow  ing  figures  refer  only  to  the  results  ob- 
tained in  1900,  similar  statement  for  other  years  having 
been  previously  published : 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal 
was  added : 

To  unfertilized  plot  — 60  lbs. 

To  acid  phosphate  plot   52  lbs. 

To  kainit  plot    76  lbs. 

To  acid  phosphate  and  kainit  plot  180  lbs. 


Average  increase  with  cotton  seed  meal   62  lbs. 


Digitized  by 


35 


-^Increase  of  seed  cotton  per  acre  when  acid  phosphate 


was  added: 

To  unfertilized  plot   48  lbs. 

To  cotton  seed  meal  plot  160  lbs. 

To  kainit  plot  —28  lbs. 

To  cotton  seed  meal  and  kainit  plot   76  lbs. 


Average  increase  with  acid  phosphate   64  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was. 
added: 

To  unfertilized  plot  128  lbs. 

To  cotton  seed  meal  plot  264  lbs. 

To  acid  phosphate  plot   52  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot  180  lbs. 

Average  increase  with  Icainit   155  lbs. 


Experiment  made  by  C.  E.  Kivers,  6^  miles  s.  of 
hurtsboro,  kussell  county. 

Dark  sandy  soil,  mitli  yellow  subsoil. 

This  test  was  made  in  1900  on  flat  land  that  might  be 
designated  as  second  bottom. 

The  land  had  been  cleared  about  40  years  ago  of  its 
original  growth  of  long  leaf  pine,  but  for  many  years, 
before  the  experiment  began  it  had  been  uncultivated 
and  had  grown  up  in  broomsedge.  The  date  of  planting 
was  late  and  it  was  noted  that  many  bolls,  especially  on. 
Plots  9  and  10,  did  not  mature. 

Phosphate  under  all  conditions  was  highly  profitable. 
The  average  increase  with  cotton  meal  was  not  quite 
sufficient  to  yield  a  profit;  this  poor  showing  of  cotton 
seed  meal  is  probably  due  to  the  fact  that  considerable 
vegetable  matter  and  nitrogen  must  have  accumulated 
on  the  land  while  it  was  uncultivated.    On  fields  in 
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constant  cultivation  some  cotton  seed  meal  would  doubt- 
less have  been  profitable.  Kainit  was  slightly  helpful 
and  as  a  part  of  a  complete  fertilizer^  containing  all 
three  materials,  kainit  paid  a  fair  profit. 

Increase  of  seed  cotton  per  acre  when  cotton  seed 
meal  was  added : 

To  unfertilized  plot   154  lbs. 

To  acid  phosphate  plot   30  lbs. 

To  kainit  plot    14  lbs. 

To  acid  phosphate  and  kainit  plot   27  lbs. 

Average  increase  with  cotton  seed  meal   56  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added : 

To  unfertilized  plot  _  240  lbs. 

To  cotton  seed  meal  plot  116  lbs. 

To  kainit  plot  ,  274  lbs. 

To  cotton  seed  meal  and  kainit  plot   287  lbs. 

Average  increase  with  acid  phosphate  229  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was 
added: 

To  unfertilized  plot    83  lbs. 

To  cotton  seed  meal  plot  — 57  lbs. 

To  acid  phosphate  plot  117  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot  114  lbs. 

Average  increase  with  kainit   64  lbs. 

Experiment  made  in  1899  by  A.  M.  Troyer^  J  of  a  mile 
N.  OF  Calhoun^  Lowndes  County. 

The  soil  is  described  as  a  loam  fairly  retentive  of  wa- 
ter and  as  being  of  a  very  light  reddish  color,  with  bright 
red  suTbsoil.  The  second  growth  of  trees,  removed  about 
5  years  ago,  was  short  leaf  and  old  field  pine.   In  1896 


and  1897  this  field  was  not  cultivated,  and  in  1898  the 
crop  was  oats. 

Under  all  conditions  acid  phosphate  was  highly  profit- 
able, the  average  increase  attributable  to  phosphate  be- 
ing 434  pounds  per  acre.  Cotton  seed  meal  was  gener- 
ally profitable,  but  not  to  the  same  extent  as  phosphate. 
Kainit  was  not  needed.  By  far  the  larger  profit  was  ob- 
tained on  the  plot  containing  both  acid  phosphate  and 
cotton  seed  meal. 

Mr.  Troyer  also  conducted  an  experiment  in  1900  on 
similar  soil,  the  results  of  which  were  entirely  incon- 
clusive.   They  may  be  found  in  the  table  on  page  52 . 

In  1900  he  also  tested  the  most  promising  combina- 
tions of  fertilizers  on  an  ^adjoining  farm,  on  very  sandy 
soil. 

The  fertilizer  for  this  last  test  was  not  furnished  by 
the  Experiment  Station  and  a  detailed  report  of  the 
amounts  of  fertilizer  used  is  not  at  hand. 

The  following  is  Mr.  Troyer's  statement  of  the  in- 
crease in  yield  in  1900  on  his  sandy  soil,  where  the  un- 
fertilized land  yielded  384  pounds  of  seed  cotton  per 
acre: 

Increase  per  acre  in 

lbs.  seed  cotton.    Net  profit. 

Cotton  seed  meal  144  |2.40 

Acid  phosphate  48  .16 

Kainit  112  2.88 

Cotton  seed  meal  and  phosphate. .  .176  1.76 
Cotton   seed   meal,  phosphate 

and  kainit  320  5.28 

Apparently  on  this  sandier  soil  a  complete  fertilizer 
was  needed,  kainit,  as  well  as  other  materials,  yielding  a 
profit. 

4-118 
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The  increased  yields  Obtained  in  the  experiment  at 
Calhoun  in  1899  are  given  below : 
Increase  of  seed  cotton  per  acre  when  cotton  seed  meal 


was  added : 

To  unfertilized  plot  312  lbs. 

To  acid  phosphate  plot  267  lbs. 

To  kainit  plot  187  lbs. 

To  acid  phosphate  and  kainit  plot  — 138  lbs. 


Average  increase  with  cotton  seed  meal   157  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added. 

To  unfertilized  plot  482  lbs. 

To  cotton  seed  meal  plot  r.  437  lbs. 

To  kainit  plot  :  571  lbs. 

To  cotton  seed  meal  and  kainit  plot  246  lbs. 


Average  increase  with  acid  phosphate   434  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  w^as 
added : 

To  unfertilized  plot  107  lbs. 

To  cotton  seed  meal  plot  — 18  lbs. 

To  acid  phosphate  plot  196  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot. . — ^209  lbs. 

Average  increase  with  Icainit   i9  lbs. 


Experiment  made  by'  W.  C.  Bevill  in  1899  near  Na- 
HEOLA,  Choctaw  County. 

This  experiment  was  made  on  upland  soil  of  a  "dark 
mulatto"  color,  with  red  clay  subsoil.  The  three  pre- 
ceding crops  were  cotton.  The  field  had  been  cleared 
about  50  years  and  the  original  growth  is  reported  as 
long  leaf  pine,  short  leaf  pine,  oak,  and  gum. 

There  was  no  rust  or  other  injury  except  from  severe 
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drought,  whkh  reduced  the  yield  to  about  half  a  crop, 
and  which  probably  makes  the  experiment  nearly  value- 
less as  an  indication  of  the  needs  of  the  cotton  plant  on 
this  soil  in  normal  seasons. 

Undeit  the  conditions  of  this  test  no  fertilizer  was  very 
effective,  though  the  increase  with  cotton  seed  meal  was 
suflBcient  to  pay  a  small  profit. 

Mr.  Bevill  conducted  an  experiment  in  1898  on  what 
appeared  to  be  similar  soil.  In  that  year  cotton  seed 
meal  gave  a  large  increase  in  yield,  phosphate  a  smaller 
though  profitable  increment,  and  kainit  an  increase 
barely  suflScient  to  afford  a  small  profit.  In  1898  as  wel  1 
as  in  1899  unfavora^)le  weather  vitiated  the  experiment^ 
and  it  is  doubtful  whether  the  results  for'  either  year 
show  the  full  effect  that  any  of  the  three  fertilizers 
would  exert  in  normal  seasons. 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal 
was  added : 

To  unfertilized  plot   56  lbs. 

To  acid  phosphate  plot  178  lbs. 

To  kainit  plot  114  lbs. 

To  acid  phosphate  and  kainit  plot  172  lbs. 


Average  increase  with  cotton  seed  meal   130  lbs* 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added : 

To  unfertilized  plot   32  lbs. 

To  cotton  seed  meal  plot  154  lbs. 

To  kainit  plot  —25 lbs. 

To  cotton  seed  meal  and  kainit  plot   33  lbs. 


Average  increase  with  acid  phosphate    49  lbs. 
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Increase  of  seed  cotton  per  acre  when  kainit  waa 
added : 


To  cotton  seed  meal  and  acid  phosphate  ph)t. . . — 50  lbs. 


Experiment  made  on  the  faem  op  the  South  East 
Alabama  Agricultural  School,  Jack- 
son, Clarke  County. 

Stiffs  dark  red,  or  '^mulatto''  soil;  subsoil,  red  clay. 

The  experiment  of  1899  was  conducted  by  J.  L.  Bal- 
lard, that  of  1900  by  Prof.  J.  W.  Culver.  The  field  con- 
sisted of  upland,  cleared  at  least  10  years  before  the  ex- 
periment began  of  its  growth  of  long  leaf  and  short  leaf 
pine  and  oak.  The  land  used  for  the  experiment  of  1900 
had  )ben  pastured  for  two  years.  No  report  was  made 
of  crops  preceding  the  experiment  of  1900. 

The  results  of  the  two  exi)eriments  may  be  found  in 
the  table  on  page  42  and  in  the  analysis  of  that  table 
given  below. 

In  1899  phosphate  was  by  far  the  most  effective  fer- 
tilizer, though  both  cotton  seed  meal  and  kainit,  as  well 
as  phosphate,  were  profitable  when  employed  in  a  com- 
plete fertilizer. 

In  1900,  on  ground  not  fertilized  for  several  years 
previous  to  the  experiment,  all  three  fertilizing  materials 
w^ere  exceedingly  effective,  all  being  of  practically  equal 
importance.  This  soil  is  unusually  responsive  to  com- 
mercial fertilizers.  A  complete  fertilizer  afforded  much 
the  largest  profit,  both  in  1899  and  1900. 


To  unfertilized  plot  . .  . . 
To  cotton  seed  meal  plot 
To  acid  phosphate  plot  . , 


.  13  lbs. 
.  71  lbs. 
—44  lbs. 


Average  increase  with  Icainit 
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Increase  of  seed  cotton  per  acre  when  seed  meal  was 
added: 

1899.  1900. 

To  unfertilized  plot  136  lbs.  112  lbs. 

To  acid  phosphate  plot  —90  lbs.  179  lbs. 

To  kainit  plot  —146  lbs.  356  lbs. 

To  acid  prosphate  and  kainit  plot    .  .500  lbs.  855  lbs. 


Average  increase  with  cotton  seed  meal,  103  lbs.  376  lbs. 

Increase  of  seed  cottop  per  acre  when  acid  phosphate 
was  added: 

To  unfertilized  plot  . .  •  336  lbs.  176  lbs. 

To  cotton  seed  meal  plot                    110  lbs.  243  lbs. 

To  kainit  plot  —7  lbs.  234  lbs. 

To  cotton  seed  meal  and  kainit  plot. .  .639  lbs.  733  lbs. 

Average  increase  with  acid  phosphate,  269  lbs.  347  lbs. 

Increase  of  seed  cotton*  per  acre  when  kainit  w^as 
used: 

To  unfertilized  plot  115  lbs.  79  lbs. 

To  cotton  seed  meal  plot  —167  lbs.  323  lbs. 

To  acid  phosphate  plot  —228  lbs.  137  lbs. 

To  cotton  seed  meal  and  acid  phosphate 

plot   362  lbs.  813  lbs. 

Average  increase  with  Icainit   21  lbs.  334  lbs. 

Several  exi)eriments  had  been  made  previously  on  this 
farm.  That  of  1898  showed  acid  phosphate  to  be  the 
most  valuable  single  fertilizer,  but  that  both  kainit  and 
cotton  seed  meal  afforded  such  an  increase  as  to  make 
the  complete  fertilizer — ^which  contained  all  three^the 
most  profitable  of  all  applications. 

In  1897,  when  drought  prevailed,  only  cotton  seed! 
meal  was  very  effective. 

Clearly  a  complete  fertilizer  is  profitable  on  this  soit^ 
which  lends  itself  readily  to  intensive  farming. 
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EXPEEIMENTS  MADE  BY  G.  S.  McCLURE,  2  MILES  EAST  OP 

Gariand^  Butler  County. 

<}ray  sandy  land,  with  stiffer  yellowish  subsoil  at  depth 

of  6  inches. 

The  experiment  in  1899  was  made  in  a  field  cleared 
a,bout  J.880  and  continuously  in  cultivation  during  each 
of  the  past  six  years.  The  test  in  1900  was  conducted 
on  land  that  had  been  cleared  about  twelve  years.  The 
original  growth  was  long-leaf  pine,  with  a  few  black- 
jack oaks. 

In  both  experiments  oats  was  the  preceding  crop. 
There  wa«  practically  no  injury  from  "black  rust'*  in 
1900.  In  1899  this  disease  caused  considerable  loss  on 
Plot  2  and  a  smaller  amount  on  plots  5  and  3,  with  prac- 
tically no  Injury  on  other  parts  of  the  experiment. 

The  table  on  page  48  and  the  analysis  of  that  table 
given  below  show  the  yield  and  amount  of  increase 
attributable  to  the  fertilizers. 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal 
was  added : 


To  acid  phosphate  and  kainit  plot  40  lbs.    344  lbs. 

Average  increase  wilh  cotton  seed  meal,  264  lbs.  236  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 
^as  added : 


To  cotton  seed  meal  and  kainit  plot  154  lbs.    208  lbs. 

Average  increase  with  acid  phosphate,    261  lbs.  200  lbs. 


To  unfertilized  plot  i . 
To  acid  phosphate  plot 
To  kainit  plot  .  


1899. 
272  lbs. 
492  lbs. 
252  lbs. 


1900. 

96  lbs. 
336  lbs. 
168  lbs. 


To  unfertilized  plot  . .  . 
To  cotton  seed  meal  plot 


152  lbs. 
.372  lbs. 


160  lbs. 
400  lbs. 


Increase  of  seed  cotton  per  acre  when  kainit  was 
added: 

To  unfertilized  plot  ,  • .  .226  lbs.     48  lbs. 

To  cotton  seed  meal  plot  206  lbs.    120  lbs. 

To  acid  phosphate  plot  440  lbs.  — SOlbSw 

To  cotton  seed  meal  and  acid  phosphate 

plot   .—12  lbs.  —72  lbs. 

Average  increase  with  kainit  216  lbs*    —4  lbs. 

In  t>oth  years  the  most  profitable  fertilizer  was  a  mix- 
ture of  acid  phosphate  and  cotton  seed  meal.  Both  cot- 
ton seed  meal  and  acid  phosphate,  whether  applied  alone^ 
or  in  combination,  were  highly  profitable.  Kainit  had 
no  benefi^iial  effect  in  the  presence  of  a  mixture  of  phos- 
phafte  and  cotton  seed  meal,  but  in  1899,  kainit  was  quite 
effective  when  used  alone  or  in  combination  with  either 
one  (but  not  both)  of  the  other  materials;  this  was  the 
season  when  rust  was  injurious  on  certain  plots  receiv- 
ing no  kainit. 

•  Two  experiments  made  in  the  same  region  by  G.  C 
Sellans,  at  Lumber  Mills,  (see  Bulletin  No.  102)  accord 
with  Mr.  McClure's  experiments  in  showing  that  these 
soils  are  highly  responsive  to  acid  phosphate  and  cotton 
seed  meal  and  that  kainit  is  decidedly  beneficial  only  in 
seasons  when  black  rust  is  severe. 

Experiment  made  in  1899  by  C.  H.  Mason^  ^  mile  n.  op^ 
Wilson,  Escambia  County. 

Light  sandy  loam;  vyith  red  clay  subsoil. 

This  field  of  upland  was  cleared  of  its  growth  of  long- 
leaf  pine  two  years  before  the  beginning  of  the  test  and 
during  these  two  years  the  land  was  occupied  by  cow-- 
peas,  presumably  grown  for  hay.. 
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For  yields  of  cotton  seed  see  the  table  on  page  48 . 

The  following  analysis  shows  that  the  one  conspicuous- 
need  of  this  fresh  land  was  for  phosphate.  The  indif- 
ference of  this  particular  field  towards  cotton  seed  meal 
is  due  to  the  recent  clearing  and  to  the  two  preceding 
crops  of  peas,  both  of  which  conditions  imply  the  pres- 
ence of  considerable  nitrogen  in  the  soil.  The  soils  of 
this  region  after  a  few  years  cultivation  usually  respond 
profitable  to  both  phosphate  and  cotton  seed  meal,  and 
some  of  them  to  kainit.  A  test  made  at  Wilson  on  "new 
ground^'  in  1898  by  J.  H.  Wilcox,  gave  results  similar 
to  those  obtained  in  this  experiment. 

Increase  of  seed  cotton  per  acre  when  cotton  seed 
meal  was  added : 

To  unfertilized  plot  200  lbs. 

To  acid  phosphate  plot  — 112  lbs. 

To  kainit  plot   24  lbs. 

To  acid  phosphate  and  kainit  plot   208  lbs. 

Average  increase  with  cotton  seed  meal  H)8  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 
was  added : 

To  unfertilized  plot  632  lbs. 

To  cotton  seed  meal  plot  320  lbs. 

To  kainit  plot  328  lbs. 

To  cotton  seed  meal  and  kainit  plot  512  lbs. 

Average  increase  with  acid  phosphate  448  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was^ 
added: 

To  unfertilized  plot   8  lbs. 

To  cotton  seed  meal  plot  — 168  lbs. 

To  acid  phosphate  plot  — ^292  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot  24  lbs. 

AwTdiq^' decrease  with  Icainit  107  lbs. 
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IJXPERIMENTS  MADE  IN  1899  AND  1900  BY  T.  M.  BORLAND^ 
i  MILE  S.  W.  OP  DOTHAN,  HeNRY  C!0UNTY. 

Gray  sandy  land;  9ubsoil  yellowish. 

The  land  was  cleared  of  the  original  growth  of  long 
leaf  pine  nearly  10  years  ago.    In  both  cases  the  preced- 
ing crop  was  corn.    Mr.  Borland  writes  that  peanuts 
were  grown  in  1899  between  the  corn  row^s  on  the  area' 
where  the  cotton  experiment  of  1900  was  conducted. 

Very  hot  dry  weather  in  the  latter  part  of  the  sum- 
mer of  1899,  and  lice  and  excessive  rafall  in  1900  dam- 
aged the  crop.  The  experimenter  reports  that  rust  was 
absent. 

.  Increase  of  seed  cotton  per  acre  when  cotton  seed  meal 
was  added : 

1899.  1900. 

To  unfertilized  plot  248  lbs.     56  lbs. 

To  acid  phosphate  plot   .110  lbs.     20  lbs. 

To  kainit  plot  119  lbs.     93  lbs. 

To  acid  phosphate  and  kainit  plot  123  lbs.     81  lbs. 


.Average  increase  with  cotton  seed  meal,   150  lbs.  63  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate 


~was  added : 

T^o  unfertilized  plot  

.208 

lbs. 

208 

lbs. 

.  70 

lbs. 

172 

lbs. 

To  kainit  plot  

227 

lbs. 

30 

lbs. 

To  cotton  seed  meal  and  kainit  plot.  • . 

.231 

lbs. 

18 

lbs. 

Average  increase  with  acid  pliospliate, 

184 

lbs. 

107 

11)8, 
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Increase  of  seed  cotton  per  acre  when  kainit  was 
added: 

To  unfertilized  plot  106  lbs.  201  lbs. 

To  cotton  seed  meal  plot  —23  lbs.  238  lbs. 

To  acid  phosphate  plot  125  lbs.  23  lbs. 

To  cotton  seed  meal  and  acid  phosphate 

plot                                          138  lbs.  84  lbs. 

Average  increase  with  Icainit,  ....  87  lbs.  139  lbs. 

In  fboth  experiments  a  complete  fertilizer  afforded  the 
largest  increase  in  yield.  A  showing  almost  as  favor- 
able was  made  by  the  mixture  of  cotton  seed  meal  and 
kainit. 

The  slight  benefit  from  cotton  seed  meal  in  1900  is 
probably  due  to  the  fact  that  peanuts  were  grown  be- 
tween the  corn  rows  the  year  before.  The  experiment 
of  1900  makes  the  fourth  test  of  fertilizers  on  cotton 
made  on  this  farm.  AIL  these  results  point  toward  the 
need  of  all  three  of  the  fertilizer  materials  tested,  kainit 
giving  the  largest  average  increase  for  the  four  years, 
viz. :  168  pounds  of  seed  cotton  per  acre  per  annum.  A 
similar  average  shows  the  increase  with  cotton  seed  meal 
to  be  134  pounds,  and  with  phosphate  to  be  122  pounds. 

It  is  not  surprising  that  this  land,  which  has  been 
in  cultivation  less  than  10  years  should  be  less  respon- 
sive to  cotton  seed  meal  than  are  most  of  the  soils  of  re- 
gions that  were  settled  earlier.  It  also  seems  less  re- 
sponsive to  phosphate  and  more  so  to  kainit  than  do 
most  of  the  soils  on  which  tests  have  been  made. 
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Inconclusive  Experiments. 


The  three  following  tables  give  the  yields  obtained  in 
tests  that  were  altogether  inconclusive : 

The  list  on  page  3  gives  the  names  of  the  parties 
making  the  experiments  at  each  of  the  localities  referred 
to  in  the  three  tables  that  follow.  In  the  case  of  some 
of  these  tests  suggestions  of  value  may  reward  a  careful 
examination  of  the  figures,  but  usually  want  of  uni- 
formity in  the  soil  selected,  or  other  vitiating  condition, 
entirely  destroys  the  worth  of  the  experiments  here 
tabulated. 
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Feeding  Experiments  with  Dairy  G)ws^ 


By  J.  F.  DuGGAR  and  R.  W.  Clark. 


Summary, 


With  cotton  seed  at  $8  per  ton,  cotton  seed  meal  at 
f20,  cotton  seed  hulls  at  $4,  and  sorghum  hay  at  |6.67, 
butter  was  produced  at  a  lower  cost  per  pound  on  a 
ration  consisting  chiefly  of  raw  cotton  seed  and  hay 
than  on  one  made  up  principally  of  cotton  seed  meal 
and  hulls. 

The  cows  did  not  greatly  relish  cotton  seed  and  hence 
ate  less  than  was  desirable  of  the  ration  containing  this  ; 
hence  on  the  larger  amounts  eaten  the  oil  mill  ration 
afforded  a  larger  daily  yield  of  both  milk  and  butter 
than  did  the  farm-grown  ration. 

In  two  experiments  the  average  daily  amount  of  milk 
per  caw  was  17.5  pounds  from  the  cotton  seed  ration  and 
24.3  pounds  from  the  cotton  seed  meal  ration;  the  daily 
production  of  butter  per  cow  averaged  .93  of  a  pound 
with  the  cotton  seed  and  1.19  with  the  oil  mill  ration^ 
this  being  an  increase  of  38  per  cent  in  milk  and  28  per 
cent  in  butter.  Nevertheless  the  low  cost  of  the  cotton 
seed  ration  made  it  the  more  economical,  the  average 
cost  of  the  food  required  to  make  a  pound  of  butter  beings 
only  10.4  cents  when  this  ration  was  given  and  15.3  cents- 
when  the  hulls  and  meal  ration  was  employed. 

On  account  of  the  larger  amounts  of  food  consumed, 
the  cows  while  receiving  the  cotton  seed  meal  ration 
gained  nearly  half  a  poun(}  a  day  in  weight,  while  the 
cows  eating  cotton  seed  in  smaller  amounts  lost  .8  of  a 
pound  per  day. 
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The  cheapest  butter  was  made  by  a  Jersey  heifer  with 
her  first  calf,  the  food  to  make  one  pound  of  butter  cost- 
ing in  this  case  only  6.4  cents  when  cotton  seed  was  fed 
and  11.2  cents  when  cotton  seed  meal  was  given. 

The  manure  (liquid  and  solid)  dropped  during  the 
16  hours  of  each  day  which  the  cows  passed  in  the  barn 
was  carefully  saved,  analyzed,  and  applied  to  various 
crops. 

The  amount  of  manure,  including  sawdust  bedding, 
per  cow  per  night  (of  16  hours)  averaged  33.9  pounds 
when  cotton  seed  was  fed  and  48.3  pounds  when  cotton 
43eed  meal  was  fed.  . 

The  manure  made  from  the  cotton  seed  and  sorghum 
hay  ration  contained  10.7  pounds  of  nitrogen  per  ton; 
that  from  cotton  seed  meal  and  hulls  contained  16.6 
pounds,  an  increase  of  55  per  cent,  in  the  amount  of  nit- 
rogen per  ton. 

In  percentages  of  phosphoric  acid  and  potash  the  two 
manures  were  practically  identical. 

For  one  or  two  days  the  cows  w^ere  kept  stabled  dur- 
ing the  entire  24  hours  and  the  amount  of  manure  thus 
obtained  (exclusive  of  bedding)  was  about  double  the 
amount  secured  by  stabling  the  cows  for  16  hours  per 
day. 

About  one-half  the  manure  was  dropped  out  of  doors. 

Green  rye  at  the  rate  of  52  to  54  pounds  per  day 
proved  a  satisfactory  substitute  for  either  sorghum  hay 
or  cotton  seed  hulls. 

While  the  cows  ate  green  rye  the  amount  of  milk 
slightly  increased  but  the  milk  was  slightly  poorer  than 
during  the  preceding  period  when  only  dry  food  was 
consumed. 

An  upland  corn  field  from  which  the  ears  had  been 
harvested,  and  in  which  cowpeas  had  been  drilled  be- 
tween the  corn  rows,  was  grazed  first  by  milk  cows  and 
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later  by  dry  cows,  the  milk  cows  meantime  receiving  3 
pounds  of  cotton  seed  meal  per  day. 

On  this  pasturage  the  yield  of  milk  was  15.8  per  cent 
greater  and  of  butter  9.5  per  cent  greater  than  when 
the  cows  with  the  same  grain  feed  ran  on  a  good  pasture 
of  bermuda  grass,  carpet  grass,  lespedeza,  etc. 

The  value  of  the  product  of  butter  and  of  the  increase 
in  live  weight  of  the  cows  averaged  ^.47  per  acre  of 
corn  and  pea  field  grazed,  after  deducting  the  cost  of  the 
cotton  seed  meal  fed  at  the  same  time. 


Under  some  conditions  it  is  practicable  for  the  dairy- 
man to  purchase  a  considerable  proportion  of  the  food 
which  his  cow^  consume.  However,  the  temptation  is  to 
rely  to  too  great  an  extent  on  purchased  foods.  These 
can  be  profitably  used  to  a  certain  extent  but  rather  as 
supplements  to  foods  produced  on  the  farm  than  as  sub- 
stitutes for  farm-grown  food.  ,  It  is  believed  that  any 
marked  development  of  dairying  and  of  beef  production 
in  the  South  is  conditioned  on  the  increased  reliance  on 
the  foods  Avhich  the  fields  and  pastures  produce.  The 
feeder  who  buys  thin  cattle  at  a  low  price  and.  after  a 
few  months  feeding,  sells  them  at  a  higher  price  per 
pound,  relies  almost  wholly  upon  cotton  seed  meal  and 
hulls,  but  the  stock  raiser  cannot  afford  to  make  the  oil 
mill  his  principal  depot  of  supplies. 

Bearing  in  mind  this  necessity  for  avoiding  large  ex- 
penditures for  purchased  foods,  we  have  planned  a  line 
of  experiments  intended  to  ascertain  the  extent  to  w  hicb 
farm-grow  n  foods  can  be  relied  on  in  the  feeding  of  dairy 
cows  and  the  best  crops  for  use  as  food  in  effecting  this 
end. 

The  first  experiments  here  reported  are  preliminary  to- 
this  investigation  and  involve  a  comparison  of  a  ration 
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made  up  chiefly  of  the  most  economical  of  all  purchased 
ioodstuffs,  cotton  seed  meal  and  hulls,  with  one  consist- 
ing chiefly  of  cotton  seed  and  sorghum  hay,  both  of 
which  latter  materials  can  be  grown  on  every  farm  in 
tthe  cotton  belt. 

Purchased  vs.  farm-grown  ration  in  1900. 

The  farm-grown  ration  consisted  of  cotton  seed  and 
4SK)rghum  hay,  with  small  amounts  of  wheat  bran  and 
-corn  meal  added  to  improve  the  palatability  and  to  in- 
crease the  amount  of  cotton  seed  consumed.  The  en- 
deavor was  to  make  each  cow  eat  daily  at  least  9  x>ounds 
raw  cotton  seed,  10  pounds  sorghum  hay,  3  pounds  wheat 
bran,  and  3  pounds  corn  meal ;  and  the  foods  were  mixed 
in  these  proportions.  As  much  of  the  mixture  was 
^ven  to  ea^h  cow  as  she  would  eat  clean. 

The  purchased,  or  "oil  mill"  ration  consisted  of  a  mix- 
ture of  5.25  pounds  of  cotton  seed  meal,  10  pounds  of 
cotton  seed  hulls,  3  pounds  of  wheat  bran,  and  3  pounds 
of  corn  meal.  This  mixture  was  also  fed  in  amounts  as 
large  as  the  cows  would  eat  and  the  quantity  consumed 
was  greater  than  had  been  expected  when  the  experi; 
ment  was  planned. 

The  following  prices  for  food  stuffs  used  in  calculat- 
ing the  cost  of  butter  are  assumed  as  average  prices  in 
this  State  for  a  series  of  years,  except  that  sorghum  hay, 
for  which  there  is  no  market,  ij3  charged  at  a  price  some- 
what above  its  average  cost  of  production : 

Cotton  seed  |  8.00  per  ton. 

•Cotton  seed  meal   20.00  per  ton. 

Cotton  seed  hulls   4.00  per  ton. 

Wheat  bran   18.00  per  ton. 

•Corn  meal  ..   20.00  per  ton. 

Sorghum  hay   6.67  per  ton. 
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The  cows  used  were  as  follows: 


Namx. 

Breed, 

•  Age. 

Day  sinces 
calving. 

Weight  when 
test  began. 

Ada  

Rozena  

Annie  

Holstein... 
Holstein  . . . 

Jersey  • — 

8    jears. . 
S}4  years. . 
S}4  years. . 
4    years. . 
10  years.. 

110 
81 

119 
19 

80 

Lb$. 
816 
980 

1150 
788 
762 

The  exi)eriment  was  divided  into  two  periods  of  four 
weeks  each,  each  period  being  preceded  by  a  prepara- 
tory period  of  one  week  during  which  the  cows  were 
accustomed  to  the  food  which  they  were  to  receive  dur- 
ing the  next  i)eriod. 

During  the  first  period  Ada  and  Queen  received  the 
cotton  seed  ration^  Bozena  and  Annie  meantime  getting 
the  ration  ot  cotton  seed  meal  and  hulls.  During  the 
second  period  the  rations  were  reversed,  so  that  each  lot 
of  cows  was  fed  for  one  whole  period  on  each  kind  of 
food.  Annie  refused  the  cotton  seed  ration  and  hence 
in  the  second  period  it  was  necessary  to  substitute 
Hypatia. 

(Composite  samples  of  the  milk  were  tested  weekly  by 
the  Babcock  test  and  the  amount  of  fat  thus  found  was 
converted  into  butter  by  the  usual  method  of  multiply- 
kig  by  one  and  one-sixth. 
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Amount^  kind  and  coet  of  food  ecden. 


PouDds  food  in*  28'day8A. 


C^ost  of  food. 


Period. 

(each 

28 
days.) 


Cow. 


o 
O 


S 


eg 


o  ' 
O 


d 


2 

ad 


13 
S 


o 


In  28 
days. 


Per 
day. 


I 
I 

II 

II 
II 
Total, 


II 
II 

I 

I 

Total, 


Jan,  16 
to 

Feb.  12. 

Ada.. 

Queen.. 
Feb.  23  ) 

to  \ 
Mar,  22, ) 

Rozena. 

Hypatia 
4  cows 


Ada... 
Queen. 
Rozena. 
Annie.  .* 
4  cows . 


287 
246 


290 
198 
1016 


286 
233 


270 
212 
1001 


220 
246 
251 
161 
878 


419 
467 
478 
807 
1678 


Gents^ 


95 
72 


97 
64 

828 


125 
140 
143 
92 
500 


95 
72 


97 
64 

328 


125 
140 
143 
92 
500 


$18.57 


12.1 


$21.6319.? 


The  COWS  receiving  the  "oil  milP'  ration  ate  much 
more  heartily  than  the  others,  the  cotton  seed  making 
the  "farm-grown"  ration  relatively  uapalateable.  The 
amounts  eaten  daily  per  head  were  as  follow^  taking 
the  average  for  four  cows  on  each  food : 


Lbs. 

Cotton  seed,  raw  9,07 

Wheat  bran  2.93 

Corn  meal  2.9a 


Lbs. 

Cotton  seed  meal  .7.85 

Wheat  braM  4.38 

Corn  meal  4.3& 


Total  concentrates.  .14.93  Total  concentr't's.l6.5d 
Sorghum  hay   9.10    Cotton  hulls  14. 9» 


Total  food  24.03       Total  food  31. 4d 


Digitized  by 


Google 


61 

The  average  daily  cost  of  food  per  day  was  12 . 1  cents 
per  cow  with  the  farm-grown  ration  and  19.3  with  the 
oil  mill  ration. 

While  it  cost  much  more  to  feed  the  cows  on  the  pur- 
chased ration,  we  may  not  pronounce  this  the  least 
economical  ration  until  we  have  noted  the  amount  of 
butter  produced  by  each. 


3Iilk  and  butter  produced  by  feeding  a  ration  consisting- 
largely  of  cotton  seed  and  sorghum  hay  vs.  one 
containing  cotton  seed  meal  cmd  hulls. 


Cotton  seed  and  hay  ration. 


Cotton  seed  meal  and  hulls  ration. 


Cow. 


9 


Cow. 


S 


I 
I 

II 
II 
Total, 

Av. 


Ada  

Queen  

Rozena  

Hypatia  

4  cows,  28  days 
Per  cow,  per 
day  


Lb8, 

582.1 
586.0 
688.8 
514.7 
2821.1 

20.7 


Lbs 
24  BQ 
27.76 
29.00 
28  60 
109.62 

.98 


II 
II 

I 

I 

Total, 
Av. 


Ada  

Queen  

Rozena  

Annie  

4  cows,  28  days 
Per  cow  per 
day  


Lbs, 

689.0 

914.1 

1179  5 
689.1 

3371.7 

29.6 


Lbs. 
29.90i 
86.80 
46.16^ 
84.90- 
147.26. 

1.81 


The  product  obtained  was  greater  with  the  oil  mill 
ration,  the  increase  in  milk  being  43  per  cent  and  in  but- 
ter 34  per  cent.   This  increased  production  of  milk  and 
butter  with  the  purchased  ration  is  due  largely,  if  not 
.  entirely,  to  the  larger  quantities  of  food  consumed. 

If  we  take  20  cents  per  pound  as  the  value  of  the  but- 
ter and  assume  that  the  manure  and  skim  milk  have  suffi- 
cient value  to  pay  for  the  labor  of  caring  for  the  cows 
and  making  the  butter,  we  have  the  following  statement 
of  the  cost  and  profit  on  butter. 
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Financial  statement. 


With  farm  With  oil 


grown  mill 


ration.  ration. 


Cost  of  food,  4  cows,  28  days 
^Profit  from  4  cow«,  28  days 


Value  of  butter  from  4  X5owa,  28  days 


$21.92  29.56 

18.57  21.68 
8.85         7  93 

12.1  15.2 
7.5  7.1 
7.9  4.8 


Cost  of  food  per  pound  of  butter,  cents 

Daily  profit  per  cow,  cents  

Profit  per  pound  of  butter,  cents  


The  butter  was  produced  at  a  cost  of  12.1  cents  per 
pound  when  the  cotton  seed  and  hay  ration  was  fed  and 
of  15.2  cents  per  day  when  cotton  hulls  and  meal  were 
fed  in  maximum  amounts.  Yet  the  daily  production 
was  so  much  larger  on  the  last  mentioned  ration  that 
the  average  daily  profit  per  €0w  is  nearly  the  same  with 
both  rations,  viz.  7.5  cents  with  farm  foods  and  7.1 
cents  with  oil  mill  products. 

Second  Experiment;   Purchased  vs.  farm-grown 

RATION  IN  190L 

In  January  and  February  1901  the  experiment  of  the 
preceding  winter  was  repeated,  with  slight  modifica- 
tions in  the  rations. 

The  foods  were  mixed  in  the  following  proportions, 
and  the  cows  were  allowed  to  €at  as  much  of  each  mix- 
ture as  they  would. 

Farm  grown  ration.  Purchased  ration. 

^  lbs.  raw  cotton  seed-  5.25  lbs.  cotton  seed  meal. 

^  lbs.  wTieat  bran.  3  lbs.  wheat  bran. 

10  lbs.  sorghum  hay.  10  lbs.  cotton  seed  hulls. 

Prices  used  in  cailculating  the  cost  of  butter  are  the 
«ame  as  in  the  former  experiment. 

The  experiment  extended  over  a  similar  period  of  time, 
itwo  periods  of  28  days  each,  both  preceded  by  a  week  of 
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preparatory  feeding.  The  first  period  extended  from 
January  1  to  28,  1901,  the  second  from  February  5  to 
March  4  inclusive. 

Lot  1  consisted  of  two  cows,  and  Lot  II  of  three  cows. 
The  different  number  of  cows  in  the  two  lots  does  not 
affect  the  accuracy  of  the  results,  for  at  the  conclusion 
of  the  first  period  the  rations  were  reversed,  thus  mak- 
ing each  cow  at  different  times  during  the  experiment 
consume  both  rations. 

The  cows  employed  were  as  follows : 


Ma  

Hypatia 
Annie. . . 

Ada  

Susan . 


Breed. 


lersey. 
do 
do 
do 
do 


Age. 
Years. 


6 
5 
II 
9 

8  (1st  calf) 


Days  since 
calving. 

110 

16 

87 

4h 
141 


Amount^  kind,  and  cost  of  food  eaten. 


Period. 

Lbs.  food  in  28  days. 

Cost  of  food. 

Oow. 

Cotton  seed. 

Sorghum 
hay. 

c; 

o 

Cotton  seed 
hulls. 

Wheat  bran 

In  28 
days. 

Per 
day. 

I 
I 

II 
II 
II 
Total, 

II 

n 
I 
I 
I 

Total, 

Ida  

258 
275 
175 
200 
168 
1076 

207 
242 
135 
180 
162 
926 

^6 
92 
58 
66 
56 
858 

134 
155 

no 

147 
108 
654 

$10.61 
#21.60 

Cents. 
7  5 

15.4 

Annie  

Ada  

6  cows  

Ida  

Ada  

5  cows   

235 
272 
198 
256 
189 
1144 

449 

519 
868 
490 
360 
2186 
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As  in  the  former  experiment  we  were  unable  to  in- 
duce the  cows  to  eat  the  desired  amount  of  the  cottott 
seed  ration. 

The  food  consumed  per  head  daily  averaged  as  fol- 
lows : 


Cotton  seed,  raw 
Wheat  bran  . .  . 


Lbs. 
7.68 
2.56 


Lbs. 

Cotton  seed  meal...  8. IT 
Wheat  bran  4.66 


Total  concentrates.  .10.24  Total  concentrates.  .13.83 
Sorghum  hay  6.61    Cotton  seed  hulls. .  .15.60 

Total  food   16.85    Total  food  ..   29.45 

The  average  daily  cost  of  food  was  7.6  cents  per  cow 
with  the  farm-gPowD  ration  and  1&.4  cents  with  the  oil 
mill  ration.  However,  the  more  expensive  ration  gave^ 
the  larger  product,  as  appears  below  : 


Milk  and  butter  produced  by  feeding  in  1901  a  ration  con- 
sisting largely  of  cotton  seed  and  soi*ghum  hay  versus 
one  containing  cotton  seed  meal  and  hulls. 


Cotton  seed  and  hay  ration. 


Period. 


Cow. 


I 

Ida  

I 

II 

II 

Ada  

II 

Susan..  

Total... 

5cow8,28d'y8 

Av.  per 

cow  per  day 

Milk. 


litter 


Lbs 
859.2 
|j32.7 
880.9 
409.5 
8)8.6 
2000.9 
14.86 


Lb9. 

21.091 
80.44 
22.421 
22.70 
26.89, 
12S  Wl 
.881 


Cotton  seed  meal  and  hulls  ration. 


Feriod. 


II 
II 
I 
I 
I 

Total.. 
Av. 


Cow. 


Milk. 


Ida  

Hypatia 
Annie . . . 

Ada  , 

Susan... . 
5cow8,28d'ys 
per  day! 


peijeow 


Lbs, 
523.8 
640.8 
607.8 
549.2 
446.3 
2767.4 
19.0 


Bitter. 


Lbs. 
29.00 
26.78 
82.22 
28.79 
31.76 
148.50 
1.06^ 


The  purchased  ration  afforded  an  increase  over  the 
farm-grown  ration  of  32  per  cent,  in  milk  and  21  per 
cent  in  butter.    Of  course  this  increase  must  be  attrib- 
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uted  chiefly  to  the  fact  that  larger  amount  of  the  former 
•were  consumed  on  account  of  its  greater  palateability. 

With  butter  at  20  cents  per  pound  and  food  stuffs  at 
same  prices  as  in  the  former  experiment  we  obtain  the 
following : 

Financial  Statement. 


With  farm- 
grown 
ration . 

With  oil 

mill 
ration. 

Cost  of  food,            5  cows,  28  **   

Profit  from              5  cows,  28  **   

•Cost  of  food  per  pound  of  butter,  cents. 

$24.61 
10.61 
14.00 
8.6 
10.0 
11.4 

$29.70 
21.60 
8.10 
16.4 
5.8 
4  6 

The  farm-grown  ration  afforded  a  greater  profit 
whether  we  use  as  a-  basis  the  daily  profit  per  cow  or  the 
profit  on  each  pound  of  butter;  this  latter  profit  was  11.4 
•cents  when  the  cotton  seed  ration  was  fed  and  4.6  cent 
when  the  meal  and  hulls  ration  was  employed. 

Attention  is  called  to  the  excellent  record  made  by' 
the  Jersey  heifer  Susan. 

Although  she  had  calved  nearly  five  months  before 
her  experimental  feeding  began,  yet  she  averaged  1.14 
pounds  of  butter  per  day  during  the  28  days  while  re- 
<?eiving  cotton  seed  meal. 

Average  results  of  the  two  experiments.  . 

Taking  the  averages  of  the  figures  in  the  two  experi- 
ment we  find : 

With  With 
cotton  seed    oil  mill 
ration,  ration. 
Cents.  Cents. 

Cost  of  food  per  pound  of  butter  10.35  15.3 

Daily  profit  per  cow   8.75  6.45 

Daily  production  of  butter  per  cow,  lbs. . .  .93  1.19 
Daily  production  of  milk  per  cow,  lbs..  .17.53  24.3 
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With  the  oil  mill  ration  the  daily  production  of  butter 
was  larger  by  28  per  cent  and  the  daily  flow  of  milk  by 
38  per  cent.  But  the  amount  of  food  consumed,  and 
hence  the  daily  cost,  was  so  much  greater  than  with  the 
farm-grown  ration  that  the  latter  was  decidedly  more 
profitable. 

Effects  of  rations  on  weight  and  health  of  cows. 

Effect  of  food  on  live  weight. 


Period 
beginning. 


Weight 
at 

begin- 
ning. 


Weight  Gain(+)or  logeK— > 

at    II      in  28  days. 
end  of 
period. 


On  farm 
ration . 


Ada   

Jan.  16,  1900.  .. 

816 

832 

do 

980 

•970 

Ada  

Feb.  23, 1900. . . . 

862 

861 

Queen   

do 

1003 

1072 

Jan.  16.  1900.... 

1150 

1175 

do 

762 

775 

Feb.  23,  1900  ... 

1162 

1165 

♦Hypatia  

do 

703 

705 

Ida  

Jan  1,  1901... 

810 

765 

Hypatia  

do 

740 

700 

Feb.  5,  1901.  .. 

790 

795 

Hypatia  

do 

730 

755 

Jan.  1.  1901.  ... 

795 

767 

Ada  

do 

830 

840 

yusan  

do 

610 

610 

Annie  

Feb.  6,  1901.  , 

745 

697 

Ada  

Feb.  5.  1901  

845 

780 

Susan  

Feb.  5,  1901  

610 

585 

On 
oil  mill 
ration. ' 


+  16 

—  10 


+  13 
+  2 

—  45 

—  40 


—  1 
+  69 
+  25 

+  13 


+  5 
-h  25 
—  28 
+  10 
0 


—  48 

—  65 

—  25 


Total  net  gain     —202    +  118 

Average  per  cow,  per  period  of  28  days   22.4  13.3 

,  Average  per  cow.  per  day    —  8+ 

*  Hypatia  substituted  for  Annie  in  2d  period. 

The  gains  in  live  weight  during  the  first  two  feeding 
periods  are  not  of  particular  interest  so  far  as  the 
rations  are  concerned,  but  they  seem  to  depend  upon 
the  individuality  of  the  cows.  Ada  gained  16  lbs.  on- 
the  farm-grown  ration  and  practically  held  her  own  on- 
the  "oil  mill  ration"  losing  only  1  pound.    Queen  lost. 
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10  pounds  on  the  farm-grown  ration  and  gained  69  lbs.. 
on  the  "oil  mill  ration/'  With  the  other  two  cows  there- 
was  a  slight  gain  in  both  periods. 

On  an  average  the  cows  on  cotton  seed  lost  in  weight 
.8  of  a  pound  per  day,  while  those  on*  the  meal  audi 
hulls  ration,  consuming  more  food,  gained  .5  of  a  pound 
daily.  The  rations  fed  during  the  second  experiment 
were  decidedly  laxative  and  the  cows  showed  it  in  the* 
milk  yield  and  in  the  loss  of  live  weight.  In  1900  the  raw 
cotton  seed  fed  constituted  37.7  per  cent  of  the  "home- 
grown ration,''  while  in  1901  it  constituted  45.50  per  cent 
of  the  "home-grown  ration." 

In  1900  the  cotton  seed  meal  fed  formed  24.8  per  cent 
of  the  "oil  mill  ration''  and  in  1901  it  formed  27.7  per 
cent. 

The  table  of  live  weight  shows  that  in  the  second 
experiment  all  the  cows  lost  in  weight  when  on  the- 
farm-grown  ration,  while  only  one  fell  off  on  the  "oil 
mill  ration."  The  effect  of  cotton  seed  and  cotton  seed 
meal  varied  with  the  different  animals,  the  greatest 
scouring  being  with  cotton  seed.  In  the  first  experi- 
ment Rozena,  a  very  large  cow,  consumed  an* 
average  of  8.9  pounds  of  cotton  seed  meal  daily^ 
and  appeared  well  in  every  way^  while  in  the- 
second  period  she  consumed  9.6  pounds  of  cotton 
seed  and  did  not  show  the  effects  for  three  weeks,  when 
she  scoured  very  heavily  and  fell  off  in  milk  flow.  This 
was  undoubtedly  due  to  the  large  amount  of  oil  in  the 
cotton  seed.  In  the  second  experiment  Susan,  a  small 
heifer,  took  6  pounds  of  cotton  seed  per  day  for  the  first 
period  and  appeared  at  her  best  during  the  whole  of  the 
month,  but  six  days  after  being  on  cotton  seed  meal  in 
the  second  period,  getting  6.7  pounds  per  day,  she  com- 
menced to  scour  and  fell  off  in  milk  flow.  This  could 
not  be  due  to  a  larger  amount  of  oil  in  the  ration,  but 


Digitized  by 


«3 

probably  to  the  influence  of  the  previous  month's  feed- 
ing of  cotton  seed,  modified  by  the  individuality  of  the 
cow.  A  cow  that  sco.urs,  even  though  it  be  slight,  can 
not  do  her  best  at  the  pail. 

In  feeding  cotton  seed  and  cotton  seed  meal,  as  well  as 
other  feed  stuflFs,  one  must  not  rely  on  tables  entirely, 
but  be  guided  largely  by  the  individuality  of  the  animal 
with  which  he  is  dealing.  The  amounts  of  cotton  seed 
meal  used  in  the  above  experimetots  are  larger  than  the 
writers  would  advise. 

The  amount  and  quality  of  manure  coj^lected  from 

cows  ON  DIFFERENT  RATIONS. 

First  experiment^  1900.  The  manure,  both  liquid  and 
solid,  was  saved  every  day,  except  that  dropped  when 
the  cows  were  out  of  the  bam  and  in  bare  lots  where 
they  spent  the  time  between  8  a;  m.  and  4  p.  m.  Hence 
the  manure  actually  saved  consisted  only  of  that  dropped 
during  16  hours  of  each  day,  or  of  that  voided  during 
two-thirds  of  the  time. 

The  liquid  manure  was  saved  by  the  use  of  sawdust 
as  bedding  material.  The  manure  was  removed  every 
day  to  a  shed,  the  roof  of  which  consisted  of  12-inch 
boards  without  battens,  and  hence  having  small  cracks 
every  twelve  inches.  This  leak  kept  the  manure  moist 
but  seems  not  to  have  resulted  in  any  appreciable 
amount  of  leaching. 

The  manuure  (including  sawdust)  collected  during 
the  time  that  the  cows  stood  in  the  bam  was  as  follows : 

IA>8.  in  LbH. 
28  days,     daily  per 
2eow'B.  cow. 


From  cotton  seed  and  hay  ration,  Ist  28  days   1785 

From  do  2nd  28    1700 

Total  and  average    3485  81.04 

From  cotton  seed  meal  and  hulls  ration,  1st  28  days,  2115 
From  do  2nd  28  2430 

Total  average    4545  40.6 
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These  several  lots  of  manure  were  applied  to  various 
farm  crops;  to  ascertain  the  real  or  agricultural  value 
of  the  two  kinds  of  manures  we  must  wait  until  the 
crop  returns  for  several  years  can  be  reported. 

No  analyses  of  tbe  manure  was  made  in  the  experi- 
ment conducted  in  1900. 

The  bedding  used  was  fresh  yellow  fine  sawdust, 
which  in  the.  first  experiment  was  dry  enough,  but  that 
used  in  the  experiment  of  1901  was  too  moist  to  be  en- 
tirely satisfactory.  The  amounts  of  sawdust  used  per 
period  (and  included  in  the  figures  given  above  for  ma- 
nure) were  with  the  cotton  seed  ration  391  and  639 
pounds  in  the  respective  periods;  with  the  cotton  seed 
meal  ration  520  and  644  pounds,  respectively. 

Second  experiment,  1901.  The  same  method  as  in 
1900  was  employed  in  collecting  and  handling  the  ma- 
nure dropped  during  the  lOhours  per  day  that  the  cows 
spent  in  the  barn.  Only  during  the  second  period  of 
this  experiment  was  'the  manure  kept  separate  and 
weighed. 

The  weights  given  are  those  obtained  by  weighing  the 
bulk  of  manure  and  soiled  bedding  at  the  conclusion  of 
the  experi^nent. 

The  data  follows: 

Lbs.  manure   Lbs.  manure 
from  2  cows,      daily  per 
28  days.  cow. 

From  cotton  seed  and  hay  ration  1900  35.7 

From  cotton  s.  meal  and  hulls  ration. 3138  56.0 
These  two  lots  of  manure,  each  collected  during  parts 
of  28  days,  were  applied  to  farm  crops,  and  the  effects 
of  these  two  classes  of  cow  manure  as  compared  with 
each  other,  with  commercial  fertilizers,  and  with  no  fer- 
tilizer, will  be  recorded  in  future  bulletins  of  this  Sta- 
tion. 
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The  two  lots  of  fertilizers  collected  fi^s  above  during 
the  last  28  days  of  the  experiment,  were  carefully  sam- 
pled at  the  end  of  the  experiment  and  promptly  ana- 
lyzed; and  the  following  table  gives  the  results  calcu- 
lated by  us  from  the  analyses  made  by  the  chemical  de- 
partment of  the  Station : 

Nitrogen  f  phosphoric  acid,  and  potash  in  cow  manure^  1901 , 


From  cow  manure. 


Cotton  seed 
and  hay 
ration. 

0.8  meal 
and  hulls 
ration. 

0  535 

0.830 

.840 

0  350. 

.500 

0  485 

64.00 

66  140 

10  7 

16  6 

6.8 

7  0 

10.0 

9  7 

Camposition.* 

Nitrogen  per  cent  

Phosphoric  acid,  per  cent  

Potash,   percent  ... 

Moisture,  .percent  

Pounds  in  1  ton  of  manure. 

Nitrogen,   lbs 

Phosphoric  acid,   lbs 

Potash,  Ihs 


The  matter' that  is  most  worthy  of  note  in  the  table 
above  is  the  fact  that  manure  made  from  a  diet  consist- 
ing largely  of  cotton  seed  meal  and  hulls  is  55  per  cent, 
richer  in  nitrogen  than  that  made  from  the  cotton  seed 
and  hay  ration;  a  ton  of  the  former  contains  16.6  pounds 
of  nitrogen  as  compared  with  10.7  pounds  of  nitrogen  in 
the  manure  from  the  latter  or  farm  ration.  As  regards 
phosphoric  acid  and  potash  the  two  manures  are  on  a 
practical  equality. 


♦  In  1901  the  manure  dropped  during  the  day  when  the  cows  were 
confined  for  the  entire  24  hours  was  also  nnalyzed,  the  comparison 
being  almost  exactly  the  same  as  that  of  the  manure  saved  during 
the  second  perio*!  of  28  days  (see  taffle  above).  There  was  in  this 
freAh  manure  made  from  cotton  seed,  etc.,  68  8  per  cent,  moisture ; 
0  515  per  cent,  nitrogen;  0  30  per  cent,  phosphoric  acid;  0  39  per 
cent,  potash.  In  the  manure  made  from  cotton  seed  meal  the  per- 
centages were  respectively.  68  37  ;  0.78;  0  325;  0.40.  The  only  nota- 
ble difference  is  in  the  nitrogen,  of  which  the  manure  from  the  oil 
mills  ration  contained  51  percent,  more  than  was  found  in  the  cotton 
seed  ration. 
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Proportion  of  total  excrement  dropped  in  barn. 

In  order  to  determine  what  proportion  of  the  mannre 
was  dropped  in  the  barn  and  what  percentage  in  the  lots 
during  the  eight  hours  that  the  cows  daily  passed  in  the 
latter,  two  cows  getting  the  farm  ration  and  two  receiv- 
ing the  purchased  foods  were  kept  in  the  bam  for  24 
and  48  hours  after  the  close  of  the  experiment,  the 
rations  meantime  being  continued  without  change. 


Solid  &  luiaid  excrement  per  cow  in  2 If,  hour 9. 


Cotton  seed  ration. 

Cotton  seed  meal  ration. 

Cows. 

Date. 

Si 
if 

^  5 

2l 

O  * 
H 

Solid  and  liquid 
excrement. 

Cows. 

Date. 

Total  excrement 
and  sawdust 

Solid  and  liquid 
excrement. 

Ada  and  j 

Kozfna  k  \ 
Hjpiitia.  ( 
Ada  and  \ 
Si»an.  \ 
Aifnige  . 
Arerage  . . . 

Feb.  13A14.1900 
Mar.  23&24, 1900 
Mar  6,  1901  ... 

Lh% 
55  8 

73  1 

53.8 
60.9 

72  ft 

LU. 
47.8 

66.8 

Ada  and  ) 
Queen  \ 

Rozena  <&  / 
Annie.  J 

Queen  <Sc  ) 
Hypatia.  S 

Average  . . . 

Average.  . . 

Mar.  23<&24, 1900 

Feb.  13A  14, 1900 

Mar.  6,  1901.... 
per  C4IW   

L68. 
87  2 

61.5 

108  8 
84.2 

89  8 

72.6 
46.1 

I>er  1000  lbs  \ 
live  weight.\ 

per  1000  lbs.  \ 
live  weight. C 

The  average  amount  of  solid  and  liquid  droppings  and 
bedding  per  cow  was  60.9  pounds  per  day  with  the  ration 
containing  cotton  seed  and  84.2  pounds  per  day  with 
the  ration  containing  cotton  seed  meal. 

In  1900,  with  the  cotton  seed  ration,  the  average 
amount  of  solid  and  liquid  excrement  dropped  per  cow 
in  24  hours  (excluding  bedding)  was  52.3  pounds;  the 
average  daily  amount  of  excrement  (free  from  sawdust) 
collected  during  the  16-hour  stabling  i)eriod  of  each  day 
was  only  21.9  jwunds. 
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In;  1900,  with  the  cotton  seed  meal  rations^  the  avcragr 
amount  of  excrement,  free  from  sawdust,  dropped  per 
cow  in  24  hours  was  59.4  pounds;  the  average  amount 
collected  duriiig  the  16  hcmn  «f  stabling  was  only  30.3 
pounds. 

Apparently  about  one-half  the  manure  was  dropped 
in  the  barn  and  about  one-half  in  the  lots. 

This  statement  is  important  because  the  manure 
dropped  on  the  lots  or  pastures  usually  suffers  greater 
losses,  and  hence  is  worth  less  than  that  collected  while 
the  co^'s  are  in  the  stable.-  However,  the  high  value 
of  manure  from  grain  fed  cows  should  prompt  every 
dairyman  to  gather  and  protect  the  manure  from  the 
lot  as  well  as  that  from  the^  barn. 

In  conclusion  let  us  note  that  the  manure  from  the 
cotton  seed  meal  ration  was  greater  in  amount  and  much 
richer  in  nitrogen  than  that  from  the  cotton  seed  ration. 
Taking  the  average  amounts  of  manure  in  all  cases 
where  the  cows  were  confined  for  the  whole  day  and 
using  the  analysis  of  the  samples  collected  in  the  last 
periof  of  28  days  in  1901,  we  find  that  the  daily  excre- 
tion of  liquid  and  solid  excrement  (including  bedding) 
contained  plant  food  as  follows; 


84.2  lbs.  manure  from  cotton  seed  meal  ration  700 

With  the  cotton  seed  meal  ration  the  daily  output  of 
nitrogen  in  the  manure  was  more  than  twice  as  great, 
and  the  amounts  of  phosphoric  acid  and  potash  consid- 
erably larger  than  with  the  ration  made  up  largely  of 
cotton  seed. 


Lbs. 


60.9  lbs.  manure  from  cotton  seed  ration 


nitrogen. 
...  .306 
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Green  rye  substituted  for  cotton  seed  hulls  and  for 
sorghum  hay. 

For  3  weeks  beginning  March  22,  1900,  the  four  cows 
which  had  been  used  in  the  experiment  comparing  a 
farm-grown  with  a  purchased  ration,  were  fed  on  green 
rye  as  a  substitute  for  the  cotton  seed  hulls  and  for  the 
sorghum  which  they  had  been  eating  during  the  second 
period.  The  grain  ration  of  the  second  period  was  con- 
tinued in  same  proportions  but  in  greatly  reduced 
amounts.  The  rye  was  in  full  bloom  and  rather  too 
old.  Excluding  the  first,  or  preliminary,  week,  we 
find  that  the  result  for  period  III,  consiiHing  of  14 
days,  were  as  stated  below : 


Food  consumed  and  milk  and  batter  a^orded  by  2  cows  in  H 
days  from  different  rations. 


Lbs.  food  in  14  days. 

Gain  or 
loss  in 
weight 

Cotton  seed 
ration. 

Cotton  seed 
meal  ration. 

Green  rye. 

Cotton  seed. 

Cotton  seed 
meal 

Bran  and  corn 
mixture. 
1:1. 

Lbfi. 

Milk. 

litter. 

Lb9, 

Milk. 

litter. 

Lbs. 

Ada,  

Queen  

Kozena . . 
Uypatia... 
Tftial,  t  etwi 

773 
6fl9 
783 
781 

88*8 
62  8 

60  0 
78.4 

36  0 
83  9 
69  8 
36.2 

+  8 

—  32 

—  7 

—  14 

364  8 
272  9 
687  7 

18  16 
16  27 
28  42 

298. 9 
424. 

12  78 
13.88 

722.9 

26  06 

Digitized  by 


74 


Counting  green  rye  at  f2.00  per  ton  and  other  food- 
stuffs at  prices  before  mentioned,  we  find  that  the  cost 
of  food  to  make  one  pound  of  butter  was  15.4  cents  when 
cotton  seed  meal  was  fed  and  only  10.5.  cents  when  cot- 
ton seed  w^as  fed. 

This  difference  in  favor  of  cotton  seed  over  cotton 
seed  meal  as  an  economical  producer  of  butter  is  appar- 
ently too  great  to  be  attributed  to  individual  peculiari- 
ties of  the  cows  of  the  two  lots,  which  were  chosen  w^ith 
reference  to  their  practical  equality. 

Direct  comparison  of  green  rye  as  a  substitute  for 
either  cotton  seed  hulls  or  sorghum  hay  can  not  be  made 
in  this  experiment.  However  the  substitution  of  rye 
for  cotton  seed  hulls,  and  also  for  sorghum  hay,  reduced, 
the  cost  of  butter,  partly  perhaps  because  the  large 
amount  of  green  rye  eaten  made  it  practicable  to  re- 
duce the  amount  of  concentrated  food. 

Comparing  the  flverage  daily  product  during  period 
III  with  that  of  the  last  two  weeks  of  period  II,  and  mak- 
ing no  allowances  for  the  fact  that  the  cows  while  on  rye 
were  further  removed  from  time  to  time  of  calving  than 
when  receiving  sorghum  or  cotton  seed  hulls,  we  find : 

(1)  That  the  substitution  of  52  lbs.  of  green  rye  for 
14.9  lbs.  of  hulls  (grain  also  being  reduced  when  rye 
was  fed  thus  changing  the  nutritive  ratio  from  1 :4  to 
1:3.7),  was  accompanied  by  a  shrinkage  of  19  per  cent, 
in  butter  and  9  per  cent  in  milk. 

(2)  That  the  substitution  of  54  lbs.  of  green  rye  for 
9.1  pounds  of  sorghum  hay  (grain  also  being  reduced 
when  rye  was  fed,  changing  the  nutritive  ratio  from 
1 :6.5  to  1 :7.3)  increased  the  yield  of  milk  by  18  per  cent, 
and  the  yield  of  butter  to  the  extent  of  6  per  cent. 

The  results  of  feeding  rye  were  highly  satisfactory 
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for  they  show  that  rye  was  practically  able  to  maintain 
the  normal  product  (actual  yield  corrected  for  advajice 
in  location)  of  butter  and  to  slightly  increase  that  of 
milk  and  that  its  use  allowed  the  daily  ration  of  concen- 
trated food  to  be  decreased  to  the  extent  of  more  than 
5  pounds  per  day,  without  materially  impairing  the 
amount  of  product.  These  facts  and  figures  point  to 
an  increased  use  of  green  crops  in  late  winter  and  early 
spring  as  an  effective  means  of  reducing  the  bill  for  pur- 
chased foodstuffs.  An  uninterrupted  succession  of 
crops  for  feeding  green  (soiling)  may  be  had  by  the 
use  of  rye,  wheat,  common  *oats,  hairy  vetch  (mixed 
with  small  grains),  turf  oats,  and  sorghum,  etc. 

Since  the  health  and  working  capacity  of  cows  are  so 
greatly  improved  by  soiling  crops  they  should' find 
in  jreased  favor. 

Effect  of  geeen  food  on  eichness  of  milk. 

It  is  a  common  belief  that  milk  made  from  green  food 
contains  more  water  and  less  fat  than  that  from  dry 
foods.  The  results  of  the  few  experiments  made  on  this 
point  do  not  bear  out  the  popular  belief. 

Our  results  on  this  point  were  obtained  by  making  a 
composite  test  for  butter  fat,  once  a  week. 

It  should  be  recollected  that  these  determinations  of 
fat  were  not  begun  until  after  the  cows  had  been  eating 
rye  for  a  week.  For  comparison,  we  give  the  percent- 
ages of  fat  found  in  the  milk  of  the  same  cows  for  the 
weeks  beginning  March  9  and  March  16,  1900,  at  which 
time  they  were  receiving  only  dry  food,  and  a  heavier 
grain  ration  (though  similar  in  kind)  than  was  given 
with  the  rye. 
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Per  cent,  of  fat  in  milk;  results  of  composite  weekly  tests. 


On  dry  food,  and  heavy 
'*grain'*  ration. 

With  green  rye,  and  moderate 
*  "grain"  ration. 

Namb. 

Dat 

Per  cent, 
lac. 

Date. 

Per  cent, 
lat. 

Loss  on 

greep 

food. 

Ada  1 

Vfar.  9-16. . . 
Mar.  16-22.. 

8  7  ) 
40) 

Mar.  80.  A. 5. 
Apr.  6-12... 

8.5) 

>8.65 
8.8) 

% 
.20 

Mar.  9-15.. 
Mar.  16-22 

8.2) 

yd. 80 

3.4) 

Mar  30-A.  5. 
Apr.  6-12... 

^  / 

>2.90 

2.8) 

.40 

Mar  y-15  . . 
Mar.  16-22.. 

4.1) 

U.15 
4.2) 

Mar.  80.A.  5 
Apr.  6-12... 

8.0) 

V8.10 
8.2> 

1.06 

Hypatia. . . .  | 

Average  de- 
crease in%  fat 

Mar.  9-15r... 
.Vfar.  16-22.. 

5.0) 

U.80 
4.6) 

War.  80- A.  6 
Apr.  6-12... 

U.BO 

48 

.00 
.41 

The  uniformity  of  the  figures  indicate  a  decrease  in 
per  cent,  of  fat  in  the  period  when  rye  was  fed.  It  can- 
not now  be  said  whether  it  was  due  to  the  green  food,  to 
temperature  conditions,  or  to  a  large  reduction  in  the 
grain  ration.  The  effect  of  green  foods  as  fed  in  the 
South  on  the  percejitage  of  fat  in  the  milk  requires 
further  study. 

DIGESTIBLE  NUTRIENTS  IN  THE  SEVERAL 
RATIONS  FED. 

The  follo\i'ing  table  given  the  amount  of  digestible 
nutrients  consumed  per  day  in  the  different  periods  in 
comparison  with  the  German  or  Wolff-Lehmann  Stand- 
ard, which  represents  the  daily  requirements  of  an  aver- 
age cow  in  full  flow  of  milk : 
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Digestible  nutrients  in  rations  fed . 


ight 

Digestible 
nutrients 

o* 

a) 

u 

lu 

Ration. 

00 

1  ^ 

u 

0) 

verag< 
of  cov 

& 

& 

rotein. 

arbohj 

ther 
extrs 

lilk  pe 

utritit 

< 

Si 

flu 

O 

tV  UlU'^J^vIlIIiaiill 

Lh6. 

Lbs. 

Lbs, 

Lbs, 

standard.  . 

1000 

29 

2.5 

13 

.5 

22 

1:5.7 

**Farii) -grown," 

1900.. 

915 

18  75 

1  86 

9.21 

1  81 

20.7 

1:7.8 

*'Oil  mill,"  1900. 

957 

28.19 

8.82 

11  98 

1.01 

29  6 

1:8.7 

"Farm -grown," 

1901. 

772 

13.07 

1.37 

6.76 

1.42 

14.8 

1:6.6 

"Oil  miU,"  1901. 

752 

25  46 

8.64 

8.86 

1.38 

19.0 

1:3.2 

Rye  &  cotton  s., 

1900.. 

970 

20  9 

2  2 

11.2 

1  81 

22.7 

1:6.6 

Rye  &  c.  8.  meal 

,1900. 

960 

20.6 

8.21 

10  71 

.90 

26.8 

1:4.0 

Speaking  in  general  terms,  protein  is  that  part  of  the 
food  that  goes  to  make  milk,  muscle,  bone,  etc,  while 
carbohydrates  (starch,  sugar,  etc.)  and  ether  extract 
( fat,  etc. )  are  used  as  fuel  and  to  give  force .  Pro- 
tein is  nitrogenous  material,  and  carbohydrates  and 
ether  extract  are  non-nitrogenous.  Both  classes  of  com- 
pounds must  be  present  in  the  food  to  keep  the  body  in 
its  normal  working  condition. 

The  average  daily  ration  per  cow  was  as  follows : 

Cotton  seed  ration —  Cotton  seed  meal  ration— 
6.6  lbs.  cotton  seed.  4.4  lbs.  cotton  seed  meal. 

3  7  lbs  bran  and  corn  mixture.  5.0  lbs.  bran  and  corn  mixture 
64  lbs.  green  rye.  52  lbs.  green  rye. 

It  should  be  noticed  that  the  cowing  eating  the  cotton 
seed  ration  could  never  be  brought  up  to  full  feed,  or  the 
amount  necessary  to  produce  a  full  flow  of  milk ;  in  one 
experiment  their  ration  dropped  nearly  down  to  half 
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what  the  Germans  have  found  to  be  desirable  for  a  cow 
to  eat. 

On  the  other  hand  the  cow^  getting  cotton  seed  meal 
in  all  cases  consumed  more  protein  than  necessary. 

The  nutritive  ratio  is  the  number  of  times  that  the 
ratio  of  the  amount  of  protein  (taken  as  1)  to  the  total 
amounts  of  carbohydrates  and  fats,  the  fats  having  first 
been  multiplied  by  2^.  The  nutritive  ratio  was  narrow 
(represented  by  a  small  number)  when  cotton  seed  meal 
was  fed,  and  wider  (or  less  rich  in  nitrogen  or  protein) 
when  cotton  seed  was  fed. 

Value  ov  cowpe^vs  in  corn  fields  as  pastuea(}e. 

For  a  period  of  19  days,  October  7  to  25  inclusive, 
1900,  three  Jersey  cows  were  grazed  in  a  corn  field  from 
which  the  ears  had  been  pulled,  the  grazing  consisting 
principally  of  cowpeas,  of  what  remained  of  the  corn 
blades,  and  of  a  little  crab  and  crowfoot  grasses. 
'  The  corn  was  planted  March  28  in  rows  five  feet  apart. 
Half  way  between  the  corn  rows  was  a- row  of  drilled 
Wonderful  cowpeas  planted  June  4,  without  fertilizer. 
The  yield  of  corn  was  about  25  bushels  per  acre. 

While  the  cows  wei*e  grazing  in  the  corn  field  on  cow- 
peas each  received  a  daily  allowance  of  3  pounds  of  cot- 
ton seed  meal. 

From  September  23  to  October  6  each  cow  also  con- 
sumed 3  pounds  of  cotton  seed  meal  per  day.  During 
this  earlier  period  of  three  weeks,  .they  grazed 
in  a  large  pasture  of  bermuda,  lespedeza,  (Japan 
clover,  carpet  grass,  etc.)  so  that  the  yields 
made,  on  pea  vines  can  be  properly  compared  with 
those  made  on  ordinary  pasturage.  The  following  table 
shows  the  amount  of  milk  and  butter  afforded  daily  by 
each  cow : 
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Average  amount  of  milk  and  butter  produced  daily. 


Oow. 

Mi]k  from 

Butter  from 

Mixed 

Oowpeas, 

Mixed 

Gowptras, 

pastur^e. 

etc. 

pastur'ge. 

i 

etc. 

Lh8. 

Lbs. 

Lbs. 

Lbs. 

23.94 

25  58 

1.03 

1.18 

9.72 

16.5 

.81 

.97 

Susan  

17  64 

18.37 

1.00 

1.01 

Average  per  cow,  daily. 

17.1 

19.8 

.95 

1.04 

Per  e«»nr..  incrense  . . 

15  8 

9.5 

Comparing  tbe  product  obtained  when  the  cows 
grazed  on  cowpeas  with  that  made  from  ordinary  pas- 
turage, we  find  that  the  cowpeas  gave  an  average  in- 
crease of  15.8  per  cent  in  milk  and  9.5  per  cent  in  butter. 
It  should  be  noted  that  this  increase  occurred  in  spite  of 
the  fa-ct  that  the  cows  were  further  advanced  in  the 
I)eriod  of  lactation  when  grazing  on  -cowpeas  than  when 
on  ordinary  pasture. 

The  total  amount  of  product  obtained  from  the  three 
cows  during  the  19  days  while  they  grazed  on  cowpeas 
in  a  corn  field  of  3.03  acres  was  1129.5  iK)unds  of  milk 
and  59.17  pounds  of  butter.  During  this  time  the  three 
cows  consumed  a  total  of  171  pounds  of  cotton  seed 
meal. 

The  three  cows  Ida,  Susan,  and  Houron,  during  the 
19  days  while  pasturing  on  cowpeas  made  gains  in  lire 
weight  of  2687  pounds,  subsisted  for  a  period  of 
85  pounds  for  the  lot.  When  the  field  was  grazed  so 
close  as  to  threaten  to  reduce  the  milk  flow,  these  three 
cows  were  removed  and  three  dry  Jersey  cows  were  sub- 
stituted. These  three  dry  cows,  with  a  total  initial 
weight  of  2687  pounds,  substituted  for  a  period  of 
9  days  on  what  remained  of  the  grazing  on  3.03  acres, 
meantime  receiving  no  other  food  whatever  and  making 
gains  of  12,  16,  and  25  pounds,  a  total  of  53  pounds 
for  the  lot  Adding  this  to  the  85  pounds  gained. by  the 
cows  giving  milkj,  wfe  have  a  total  gain  in  live  weight  of 
138  pounds. 


Digitized  by 


m 

The  returns  from  grazing  3.03  acres  of  cowpeas  are 
brought  out  by  the  following:  . 

Financial  statement. 


By  69  17  lbs.  butter.  @  20c   #11.80 

By  188  lbs.  increase  in  live  weight,  @'2>^c    3.45 

To  171  cotton  seed  meal.  @  $20  %  1.71 

Balance  (value  of  3.03  kcres  pasturage)    13  54 


Total  $15.25       $15  26 


Since  tl3.54  represents  the  returns  from  3.03  acres, 
the  value  of  the  grazing  on  one  acre  is  $4.47. 

The  peas  were  planted  for  their  fertilizing  value  and 
the  butter  removed  practically  none  of  this.  Hence  the 
cost  of  growing  the  pens  should  be  charged  in  the  fer- 
tilizer bill  of  the  following  crop,  and  not  to  the  butter 
produced.  However,  if  it  be  insisted  that  this  is  a  proper 
charge  against  the  cows  the  expense  consists  only  of 
the  cost  of  seed,  labor  of  dropping  and  of  covering,  the 
total  being  somewhat  less  than  a  dollar  per  acre. 

If  we  charge  all  of  this  expense  of  growing  the  peas  to 
the  cows  giving  milk  and  entirely  neglect  the  gains  made 
in  live  weight  (the  value  of  which  was  greater  than  the 
cost  of  growling  the  peas)  the  cost  of  concen- 
trated feed  and  of  pasturage  was  8  cents  per 
pound  of  butter.  Balancing  gains  in  live  weight 
tgainst  cost  of  making  the  pea  crop,  we  have  2.b 
cents  as  the  cost  of  purchased  food  per  pound  of  butter. 

Since  there  are  more  farmers  interested  in  beef  pro- 
duction than  in  commercial  dairying,  we  have  made  an 
estimate  as  to  the  amount  of  growth  of  beef  cattle  that 
might  be  expected  on  an  acre,  using  Thome's  figures  as 
to  the  relative  amounts  of  food  required  to  make  a  pound 
of  butter  and  of  beef.  By  this  method  we  estimate  that 
an  acre  of  grazinj?  of  this  character  made  without  the 
aid  of  anv  other  food,  animal  products  equal  to  about 
80  pounds  of  increase  in  live  weight.  This  is  con- 
fessedly only  an  estimate  but  it  is  in  accord  with  the 
small  amount  of  data  from  other  sources  which  is  avail- 
able on  this  subject. 
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Auburn,  Ala.,  July  24,  1901. 


Hon.  R.  R.  Poolb, 

Commissioner  of  Agriculture, 

Montgomery,  Alabama. 

Dbar  Sir: 

I  have  the  honor  to  submit  herewith,  in  tabulated 
form ,  a  report  of  the  results  of  analyses  of  commercial 
fertilizers  and  miscellaneous  fertilizing  materials  for  the 
year  ending  July  1st. 

A  large  majority  of  these  samples  were  forwarded  to 
this  laboratory  through  your  oflBce,  and  certificates  of 
analysis  were  furnished  you  from  time  to  time  as  the 
work  was  finished.  A  large  number,  however,  were 
sent  direct  to  us  ftom  dealers  and  consumers)  and  int  all 
these  cases  certificates  of  analysis  wore  sent  direct  to  the 
parties. 

In  addition  to  the  analysis  reported  in  this  bulletin, 
analyses,  both  quantitative  and  regulative,  of  various 
miscellaneous  substances-^res,  marls,  minerals,  waters, 
dairy  products,  &c. — ^have  been  made  for  parties  from 
all  sections  of  the  State,  and  have  been  reported  from 
time  to  time. 

As  an  introduction  to  the  tables,  I  respectfully  submit 
a  few  observations  on  '  'Fertilizers — their  selection  and 
use,"  which,  it  is  hoped,  will  prove  of  some  practical 
value  to  the  farmers  who  receive  this  bulletin. 


Very  respectfully, 


Jas.  T.  Anderson, 
Acting  State  Chemist. 
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Fertilizefg-TlieiP  ^election  and  Uge. 


Few  farmers  need  be  reminded  of  the  necessity  of  ap- 
plying fertilizers  in  some  form  to  their  soils  in  order  to 
maiiitain  their  fertility  and  to  increase  their  crop  pro- 
ducing power.  The  question  is  not  ** Shall  I  fertilize?" 
but  rather  **Wbat  fertilizers  shall  I  use?'*  It  is  proposed 
in  this  brief  discussion  to  offer  a  few  suggestions  which 
it  is  hoped ,  will  be  of  some  value  in  this  connection. 
These  must  be  taken  as  suggestions  merely,  and  not  as 
absolute  guides  in  solving  the  problem.  In  the  present 
state  of  knowledge  of  the  science  of  agriculture,  it  is  im- 
possible to  state  any  general  principle  of  soil  fertiliza- 
tion which  will  be  of  universal  application,  so  complex 
are  the  conditions  and  requirements  to  be  considered. 
The  character  of  the  soil  and  the  method  of  its  cultiva- 
tion, the  crop  to  be  grown,  the  season — all  these  are  to 
be  considered  in  devising  any  rational  system  of  fer- 
tilization . 

A  soil  is  fertile  when  it  contains  all  the  materials  nec- 
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essary  for  plant  growth  in  the  required  quantity  and  in 
the  proper  form.  A  soil  which  is  lacking  in  any  of  these 
materials,  or  which  does  not  have  them  in  the  proper 
form,  is  in  no  condition  to  produce  a  full  crop,  and  must 
have  the  deficient  material  supplied  in  the  proper 
amount  ani  form  in  order  to  make  it  productive.  As 
has  frequently  been  stated  in  these  bulletins,  there  are 
about  a  dozen  constituents  of  the  soil  that  are  required 
for  plant  nutrition.  Most  of  these  are  found  in  such 
quantity  in  the  soil ,  or  are  in  such  little  demand  by  the 
plant,  that  the  supply  of  them  in  the  soil  is  not  likely  to 
be  exhausted  by  years  of  cultivation .  Three  of  the  con- 
stituents, however,  nitrogen,  phosphoric  acid  and  pot- 
ash, are  in  such  demand  by  the  plant  that  their  supply 
is  readily  exhausted,  and  it  is  necessary  to  restore  these 
exhausted  constituents  to  the  soil  in  order  to  make  it 
fertile.  For  the  present,  then,  soil  fertilization  consists 
in  restoring  to  the  soil  nitrogen,  phosphoric  acid  and 
potash  in  such  quantities  in  assimilable  form  as  may  be 
required  for  the  proper  nutrition  of  the  growing  crop. 
The  rational  course,  therefore,  to  pursue  with  reference  to 
a  given  soil  is  first  to  determine  its  deficiency  in  these 
three  constituents  and  then  to  supply  the  deficiency  in 
proper  form. 

It  is  not  an  infrequent  occurrence  for  this  department 
to  receive  a  sample  of  soil  with  the  request  to  tell  what  it 
needs  for  its  proper  fertilization.  The  correspondent  is 
acting  on  the  hypothesis  that  a  chemical  analysis  of  a 
soil  will  determine  its  fertilizer  requirements.  Unfor- 
tunately it  will  not  do  so  satisfactorily.  The  chemist 
can  easily  determine  what  constituents  are  present  in 
the  soil  and  in  what  quantities,  but  he  cannot  so  readily 
determine  whether  these  constituents  are  present  in  as- 
similable form,  and  if  they  are  not  present  in  assimilable 
form,  they  might  as  well  be  absent  altogether,  as  far  as 
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the  present  needs  of  the  growing  plant  are  concerned. 
Many  agricultnral  chemists,  in  this  and  other  coun trios, 
are  seeking  to  discover  methods  for  determining  avail- 
able or  assimilable  plant  food  in  soils,  but  at  present 
there  is  no  such  method  known  which  is  satisfactory 
and  which  admits  of  universal  application. 

If  chemical  analysis  fails  to  answer  the  question,  it 
may  be  asked,  is  there  not  some  way  by  which  the  solu- 
tion may  be  found?  In  answer  let  us  quote  the  language 
of  Dr.  Armsby  of  the  Pennsylvania  station  :  *  *The  naoat 
satisfactory,  and,  indeed,  usually  the  only  method  by 
which  we  can  at  present  determine  the  needs  oi  the  soil 
is  to  ask  the  question  of  the  soil  itself  by  growing  a  crop 
upon  it  with  different  binds  of  fertilizers  and  noting  ihe 
results.  Such  soil  tests  with  fertilizers  have  in  many 
cases  given  results  of  much  immediate  practical  value 
for  the  locality  in  which  they  where  undertaken.'* 

On  this  plan  have  been  conducted  for  several  years  the 
Cooparative  fertilizer  tests  for  cotton  under  the  direction 
of  Professor  Duggar  of  the  Agricultural  Experiment  Sta- 
tion of  this  State,  and  much  valuable  information  has 
been  accumulated  thereby.  It  would  be  highly  advan^ 
tageous  to  the  agricultural  interests  of  the  State  if  this 
work  could  be  greatly  extended  beyond  its  present  lim- 
its.  It  seems  to  the  writer  quite  feasible  for  each  intel- 
ligent farmer  to  conduct  the  experiments  for  himself  and 
thus  secure  data  that  would  be  highly  useful  to  him.  At 
"firstglauce  they  may  seem  complicated  and  expensive, 
but  in  reality  they  are  neither  so  difficult  nor  so  expen- 
sive as  they  seem.  For  the  benefit  of  any  farmers  who 
may  desire  to  make  them  the  following  suggestions  are 
offered : 

Select  ground  that  represents  fairly  as  large  an  area 
of  the  farm,  and  whose  soil  is  as  uniform  in  character  as 


posaiUe.  A  long  strip  of  land  is  likriy  to  be  more  rep- 
resentatiye  in  character  than  a  square  piece,  as  it  will 
contain  more  of  the  inequalities  of  the  soil,  and  for  this 
reason  is  to  be  preferred  for  the  purpose  of  these  experi- 
ments. The  land  should  be  as  level  as  possible,  and  if 
not  level,  the  plots  should  be  so  located  that  the  fertilizers 
cannot  be  carried  by  rain  from  one  plot  to  another.  No 
part  of  the  strip  should  be  shaded  by  trees.  A  convenient 
size  would  be  33  feet  wide  by  416  feet  long  divided  into 
6  equal  plots  each  66  feet  long,  with  a  path  4  feet  wide 
between  the  plots.  Each  plot,  therefore,  would  be  33x66^ 
feet  and  measuring  exactly  one-twentieth  of  an  acre. 
Bach  plot  should  be  separated  from  its  neighbor  plots, 
as  well  as  from  adjacent  cultivated  ground,  by  a  4  ft. 
path,  so  that  the  roots  of  the  plants  grown  on  it  can  get 
no  fertilizer  that  is  not  intended  for  them.  Of  course 
these  paths  or  borders  should  be  kept  reasonably  free 
from  grass  and  weeds,  which  would  otherwise  feed  upon 
the  fertilizers  intended  for  the  plants  in  the  plots. 
Having  divided  up  the  plots  as  indicated  and  marked 
them  by  numbers  from  1  to  6  inclusive,  prepare  the  soil 
thoroughly  in  the  usual  way,  after  applying  the  fer- 
tilizers broadcast  as  follows : 


Plot  1.   No  fertilizer. 

Plot  2 .   Nitrate  of  soda  20  lbs. 

Acid  phosphate  60 

Plots.    Nitrate  of  soda  20  '* 

Muriate  of  potash  16  ** 

Plot  4 .    Acid  phosphate  60  " 

Muriate  of  potash  16  ** 

Plot  5.    Nitrate  of  soda  20 

Acid  phosphate   60 
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Muriate  of  potash  16  lbs. 

Plot  6.    No  fertilizer. 

The  acid  phosphate  ia  these  experiments  should  con- 
tain not  less  than  8  to  10%  of  available  phosphoric  acid. 
If  cotton  is  to  be  used  m  the  experiment,  use  kainit  in 
the  place  of  muriate  potash,  taking  48  lbs.  If  legumes, 
such  as  clover,  peas,  beans  or  vetch,  are  to  be  used,  cut 
the  amount  of  nitrate  of  soda  one-half.  It  is  recom- 
mended that  that  crop  be  used  in  the  experiments  which 
is  to  be  grown  in  the  field  the  following  season,  in  order 
'that  the  results  of  the  experiment  may  be  directly  ap- 
plicable. In  planting  care  should  be  taken  to  have  the 
plants  uniformly  distributed  over  the  plots,  and  as  nearly 
as  possible  the  same  number  of  plants  in  each  plot.  The 
plots  should  be  treated  alike  in  all  respects  as  to  the 
time  and  manner  of  cultivation,  and  in  passing  from  one 
plot  to  another,  extreme  care  should  be  taken  not  to 
mingle  the  soil  from  one  with  that  of  another.  This 
last  caution  is  particularly  applicable,  when  the  plow 
is  used  in  the  cultivation.  The  harvest  from  each  plot 
should  be  accurately  weighed  and  the  weights  recorded. 
The  importance  of  keepitig  a  full  and  accurate  record 
for  each  plot — the  kind  and  amount  of  fertilizer  used, 
the  system  of  cultivation,  and  the  harvest  yield— cannot 
be  too  strongly  urged.  It  will  be  observed  that  plots 
1  and  6  have  no  fertilizer.  These  are  check  plots  and 
are  designed  to  show  what  the  unfertilized  soil  can  do. 
They  will  be  especially  useful  in  comparatively  new  soil 
or  in  soil  that  has  been  previously  fertilized,  but  they 
should  in  no  case  be  omitted. 

If  these  experimentb  have  been  properly  conducted, 
reasonable  inferences  may  be  drawn  from  a  study  of 
the  results  as  to  the  fertilizer  needs  of  the  soil.  Too 
2nuch  importance  cannot  be  attached  to  the  conscien- 
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tloUi>  carrying  out  of  every  detail.  The  expenments 
should  be  under  the  personal  direction  of  the  farmer 
himself,  and  where  any  part  of  the  labor  must  be  done 
by  another y  the  most  intelligent  and  reliable  laborer 
should  be  selected  for  that  purpose. 

It  is  realized  that  but  few  farmers  are  likely  to  be  in- 
duced to  undertake  these  experiments,  and  in  the  ab- 
sence of  other  means  of  determining  the  specific  needs 
of  the  soil,  most  farmers  must :  ssume  that  all  the  con- 
stituents are  needed  and  must  supply  them  in  such 
amount  and  in  such  form  as  the  general  considerations 
of  the  soil,  season  and  crop  may  seem  to  require.  So 
varied  are  these  conditions  that  it  would  be  impossible 
to  give  specific  instructions  as  to  methods  of  fertilization. 
A  few  general  principles,  however,  as  to  the  needs  of 
special  crops  may  be  stated,  which,  it  is  hoped,  will 
serve  a  useful  purpose. 

Cotton  is  a  crop  that  responds  promptly  and  profitably 
to  judicious  fertilization,  and  experience  teaches  that 
concentrated  complete  fertilizers  should  be  used.  The 
profit  from  manuring  with  concentrated  fertilizers  is 
greatly  enhanced  by  properly  preparing  the  soil  in  ad- 
vance. It  is  profitable  to  bring  the  soil  into  a  state  of 
good  **tilth"  by  proper  cultivation,  and  particularly  by 
incoiporating  into  it  liberal  quantities  of  organic  matter. 
This  may  be  done  by  turning  under  leguminous  crops 
(like  the  cowpea)  or  barnyard  manure  before  planting. 
The  complete  fertilizer,  applied  in  the  drill,  should  con- 
tain a  liberal  amount  of  ''available  phosphoric  acid." 
Any  of  the  soluble  salts  of  pot  ah  are  good,  though 
kainitis  preferred,  as  it  is  believed  to  be  useful  in  pre- 
venting "blight."  Of  nitrogen  compounds  the  organic 
forms  (cotton  seed  meal,  dried  blood,  tankage,  &c.,)  are 
4^^med  to  be  best  suited  for  cotton,  though  nitrate  of  soda 
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n  excellent,  especially  in  soils  rich  in  organic  matter. 
Tlie  proper  proportions  of  available  phosphoric  acid, 
potash  and  nitrogen  in  a  complete  fertilizer  for  cotton 
cannot  be  said  to  have  been  determined  with  accuracy. 
As  a  result  of  numerous  experiments  at  several  of  the 
agricnltural  experiment  stations,  600  to  700  lbs.  per  acre 
of  a  fertilizer  running  9  %  available  phosphoric  acid, 
8%  potash  and  3%  nitrogen  is  to  be  recommended. 

For  cereals  and  grasses  nitrogen  has  been  considered 
the  dominant  constituent.  This  arises  from  the  fact  that 
a  top  dressing  of  nitrate  of  soda  at  the  season  when 
there  is  a  rapid  development  of  stem  and  leaf,  results 
in  a  largely  increased  crop.  This  occurs,  however,  only 
in  soils  which  have  a  plentiful  supply  of  the  mineral  con- 
stituents, phosphoric  acid  and  potash.  It  is  recom- 
mended, therefore,  to  use  at  the  time  of  sowing  a  fertil- 
izer containing  a  liberal  amount  of  phosphoric  acid  and 
potash  with  a  limited  supply  of  nitrogen,  and  shortly 
before  the  maturity  of  the  plant  top  dress  with  nitrate 
of  soda. 

The  Legumes  (clovers,  peas,  beans,  vetches,  &c.)  are 
crops  that  do  not  depend  solely  on  the  soil  for  their  nitro- 
gen, but  which,  under  favorable  conditions,  have  the 
power  of  drawing  at  least  a  part  of  their  nitrogen  sup* 
ply  from  the  atmosphere.  To  this  fact  is  due  their  su* 
perior  excellence  as  soil  renovators,  since  their  growth 
upon  a  soil  must  result  in  its  enrichment  in  the  most 
costly  of  the  fertilizer  constituents,  nitrogen.  In  fertil- 
izing legumes,  then,  provide  a  liberal  supply  of  the  min- 
eral constituents  and  a  minimum  of  nitrogen.  They 
seem  to  require  potash  in  great  abundance.  Lime,  also, 
is  needed  to  correct  a  tendency  to  acidity  in  the  soil 
which  is  hurtful  to  the  growth  of  the  bacteria  so  essen- 
tial in  order  that  the  plant  may  acquire  its  nitrogen  froo^ 
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the  atmosphere .  26  bushels  of  stone  lime  per  acre ,  erery 
4  or  5  years,  is  recomraeuded  for  average  soils  which 
are  used  for  the  frequent  growth  of  legumes. 

Root  and  Tuber  Crops  require  an  abundance  of  all  the 
fertilizing  constituents  in  readily  available  forms,  but  they 
differ  widely  as  to  their  special  needs.  In  one  group  may 
be  placed  beets ,  carrots  and  mangels.  They  require  a  lib- 
eral supply  of  readily  soluble  phosphoric  acid  and  nitro- 
gen, and  in  light,  sandy  soils  the  addition  of  a  little  pot- 
ash is  advisable.  In  clay  soils  they  seem  to  be  able  to 
get  most  of  the  potash  they  require  from  the  soil. 
Turnips  respond  most  liberally  to  applications  of  avail- 
able phosphoric  acid,  while  they  seem  able  to  extract 
this  constituent  from  sources  not  readily  accessible  to 
other  plants.  A  liberal  supply  of  nitrogen,  also,  espe- 
cially during  early  growth,  is  desirabie.  While  the 
turnip  is  a  voracious  feeder  on  potash  compounds,  it 
seems  able  to  obtain  this  constituent  from  the  natural 
soil  supply,  though  it  should  not  be  required  to  depend 
solely  on  this  supply.  Potatoes^  both  irish  and  sweet, 
require  a  large  amount  of  potash,  which  should  be  in  the 
form  of  sulphate  rather  than  of  muriate.  The  nitrogen 
may  be  mostly  in  organic  forms,  though  the  nitrate  of 
soda  or  sulphate  of  ammonia  is  recommended  for  the 
early  irish  potato.  The  phosphoric  acid  in  moderate 
amount  should  be  available. 

Fruit  Crops  differ  from  the  others  that  we  have  con- 
sidered in  that  they  are  produced  by  perennial  plants 
instead  of  by  annuals,  and  hence  they  require  a  differ- 
ent sort  of  fertilization.  As  the  plants  grow  slowly,  fer- 
tilizing materials  which  give  up  their  constituents 
slowly  are  better,  perhaps,  than  those  .vhose constituents 
are  more  readily  available .  Fertilizers  of  the  latter 
class,  however,  may  supplement  those  of  the  former 
with  advantage  at  such  times  as  there  is  a  rapid  devel 
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opment  of  leaf  and  fruit.  Perhaps  the  best  fertilizer  for 
fruit  trees  is  a  mixture  of  ground  bone  3  parts  and  muri- 
ate of  potash  two  parts.  An  excess  of  nitrogen  must  be 
avoided,  as  this  causes  a  too  rapid  growth  of  both  wood 
and  fruit,  the  latter  ripening  poorly  under  such  condi- 
tions. All  fertilizers  for  fruit  crops  should  be  worked 
well  into  the  soil . 


CALCULATION  OP  COMMERCIAL  VALUES  OP  PBRTILIZERS. 

The  schedule  of  valuations  in  force  this  season  is  as 
follows : 

Nitrogen  14  cents  per  pound . 

Water  soluble  phosphoric  acid          5  " 

Citrate  soluble   5  "  " 

Potash   5  " 

To  compute  the  commercial  value  of  fertilizers  ac- 
cording to  this  scale,  the  valuation  per  ton  of  water 
soluble  and  citrate  soluble  phosphoric  acid  and  potash  is 
obtained  by  multiplying  the  per  cent  of  those  constitu- 
ents by  $1  00,  while  the  value  of  the  nitrogen  per  ton 
is  ascertained  by  multiplying  the  per  cent,  of  that  ele- 
ment by  $2.80. 

Take  for  example  a  fertilizer  containing 

7.50  per  cent,  of  water  soluble  phosphoric  acid. 
2.00  "       citrate  soluble  *  " 

1.25  potash. 
2.50  **  nitrogen, 

the  commercial  value  per  ton  would  be : 
For  the  water  soluble  phosphoric  acid  7.50x1.00-17.50 
citrate  soluble        "  2.00x1.00  $2.00 

"  potash  2.00xl.00-$2.OO 
"    "   nitrogen  2.50x2.80-$7.OO 

Total   .  $17,76 
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LICENSES. 


The  following  is  a  list  of  the  Licenses  issued  this  season  to  JoJy  Ist,  1901, 
with  the  date  when  issaed,  number  of  license,  and  post  office  of  the 
local  dealers. 


1900. 


Oct. 


Dee. 


S 
15 
50 
19 
14 
27 

•  29 

•  81 
1901. 

Jan.  7 

•  11 


12 


Adair  A  McGarty  Bros  

Armour  Fertilizer  Works. 

Alabama  Fertilizer  Go  

Adamson  A  Edwards  

Acree,  O.  A.C  

Adamson,  Edwards  6c  Co, . 

AUridge  &  Shelton  

Allen,  0.  B  


Andrews,  W.  T. 
Andrews d:  Co.. 
Alston.  S.  F  


12A:kin.  J.  0. 


•  15  Alston  A  Farrow  

'   15  Adkinson,  D.  I  B  

-    ill.  Atkins.  V.  B.  A  Co.  .  . 
16^A'»ii,^X)  

•  )5|Agee,  R.  H.   

•  15  A shepoo Fertilizer  Co.. 
'   njAtkinson  &  Atkinson 

17Atkin&  .Ulgood  

•  21  Albritton.  E.  8  

•  21  Ashhurst.  J.  V  

22' Arnold,  W.  A  

•  23  Allen  &  Co.,  R.  W  

23  Atkins,  L.  C.  <feCo  

25  Atkins,  Jos.  M  

Feb.    1  Adams,  J.  E  

4  Arant,  J.  M.  A  Sons  

5  Abecrombie.  A .  J  

7  Atkins.  B.  C  

8Amo8,  G.  H  

•  ISAgee,  W.  P  

•  19  Allen,  L.  M.  A  Go  

•  19  Abecrombie,  J.  H  

19  Anthony,  W.  L  

2C  \0i  A  Crandall  

•  20  \Ideiliold,  J.  L  

Hch.  16  Appling  Mercantile  Go. 

19  Adams,  J.  G   


Atlanta.  Gkt  

Kansas  Gity,  Mo. . 

Montgomery  

Ophelia  

Newton  

Ophelia   

Brooksvill?  

Ashland   


Gold  Hill  

Gamp  Hill   

Tuscaloosa  

Notasulga  

Wetumpka  

Florala  

Selma  

Gamp  Hill  

Selma  

Jemison  . 

Thornton  

Warrior  

Tallassee  

Ozark  

Lafayette  

Langston  

Brompton  

Welden  

Waverly  

Leeds  

Reform  . . 
Duck  Springs... 
Perdue  Hill  . .  • . 
Phil  Campbell... 

Leeds   

Hurtsboro  

Birminghfl 
Piedmont . 
Oakman. . . 
Anniston. 


km. 
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LICENSES— Continued. 


Date 
of 
l80ue. 


Namb. 


P.  0.  Address. 


o  o 


1901 
Mch.  26 
Apl.  4 

•  22 
1900 

Cot.  8 

•  11 
Dec.  10 

•  10 

•  13 

•  22 
1901 

Jan.  2 
4 
7 
7 
8 
8 
14 
).6 
15 
15 
15 
16 
16 
17 
17 
17 
17 
17 
17 
17 
18 
18 
18 
19 
19 
21 
21 
21 
21 
21 
21 
23 
25 
25 
25 
29 
30 
30 
31 


Awbry,  J.  J  

Atkins  <&  Owens  

Alford,  J.  0.  d:  Son. 


Bailey,  W.  E   

Birmingham  Fertilizer  Co. 

Brantley,  T.  K.  <Sc  Ivie  

Butler,  Cole  &  Co  

Buford  &  Co  

Bank  of  Enterprise  


Benson  Henderson  d:  Co  

Beeland.  J.  T.  A  Bro  

Br  ice,  J.  A  

Brown.  J.  A  

Bates,  J.  T  

Butler,  F.  T.  &  J.  C  

Brannon  A  Henderson  

Brown,  W  S   

Bradley  Fertilizer  Co  

Bean  A  McMurry  

Beach,  H.  M.  A  Son  

Brown,  J.  W  

Brown,  W.  D  

Bea-e  Bros  

Barnes,  Jasper  E  

Beason,  J.  I^.  A  Co  

Boon,  Alonzo  

Bui  lard,  Bartow  

Barfield  Bros   

Bell,C.  W.  A  Sons  

Blackburn,  J.  W.  A  McConnel. 

Butler,  C.  H  

Bullock,  J.  A  

Bellinger,  W.  C  

Bodiford,  W.  H  

Britt  A  Johnson  

Bryan.  T.  L.  A  Co   

Bains  Bros  

Burns  A  Beavers  

Brake,  J.  L  

Barnett,  W.  W  

Beyer,  F.  A  Son  

Brantzy,  T.  M  

Baird,  S.  J  

Bynum,  W.  H  

Blackwood,  D.  R  

Butler.  J.  E  

Brodbeck  A  Zundel  Bros  

Boyett  Bros  A  Rodgers  


Mason,  Ga. . . 

Heflin  

Childersburg. 


Aster  

Birmingham 

Troy  

New  Hope. . 

Hartford  

Enterprise  . . 


Andalusia  

Greenville  

Oneonta  

Kelly  ton  

Plevna  

Paint  Rock  

Troy  

Birmingham  . . . . 
Charleston,  S.  G. 

Heflin  

Columbia  

Sylacauga  

Gravella  

Luveme  

Dothan  

Whitney  

Camp  Hill  

Elba  

Barfleld  

Lineville  

Fayette   

Childersburg  

Shorter  

Gadsden  

Abbeville  

Wetumpka  

Ozark  

Cleveland  

Lincoln  

Warrior  

Geneva  

Cullman  

Kennedy  

Guin  

Boaz  

Cleveland  

New  Hope  

Point  Clear  

Andalusia  


771 
785 
808 

11 
26 
58 
61 
67 
81 

101 
114 
130 
136 
138 
146 
199 
234 
249 
254 
258 
2i8 
292 
314 
317 
320 
334 
342 
343 
344 
349 
351 
364 
375 
380 
888 
395 
397 
398 
399 
401 
444 
465 
468 
469 
488 
497 
498 
507 
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LICENSES— Continued. 


Date 
of 
Issue. 


Vaum. 


P.  O.  Addrbbs. 


i 

a 

25 


19U1. 

Jtn.  28:  Bear.  Lewis  &  Co  

..  28  Brawner  &  Brawner. 

28' Burt,  R.  A  

I'Bell  J.  J. 


Feb. 


Banks,  T.  C  

Burks  &  Coston 
4  Brundridge  Banking  Co. 

4  Bjnum.T.  D   

TBowdon,  C.  P 
7 

n 


Boreland»  J.  B.&Co. 
Burgess,  J.  L. 


IdBlansitt  Bros. 


18 


Brown  A  York. 


laiBell,  W.  R 


W. 


MCh. 


16  Barton,  W.  M 
16  Baits.  G.  J.  &  J. 

10Black.  Jas.A   

2U  Bryant  &  Williams  . . . . 
25  Baccus.  W.  B.  &  Son  . . 

6  Baker,  D.  W   

5  Boazman,  Tom  

7  Byers,  Mrs.  Ada  y  

..   llBabcock,  H.  T  

. .   )  2  Blackburn ,  N.  W.  <«r  Co 

16Brasw(*ll,  M.  L  

..   21lBrittain.  J.  C   

..    '4!Butler&  Collier  

28;Bank»  <jt  Owen   

MftT    4jBank8,  R.  D  


1900. 


Oct 

KOT. 

Dec. 


3 Continental  Fertilizer  Co. 
81  Campbell  d:  Wright,  Jr    .  . 

20Cowart,  J.  H.  ACo  

10 Cameron.  Jae.  A   

12|Covington,  J.  I  


15 


Rssels  Bros. 
Cross,  W.  S 
Coley  dc  Sandlin . 


..  21  ( 
..  29( 
1901. 

JsB.    S.Carlisle,  M.  W.  &  Bro. 

5'Crew,  C.  M  

7|c'oT.  L.  O   

9!Culimj!ii  <-'otton  Co. . . . 
-  -    11  Clark  &  Parker  Bros . . . 
12 Crump,  J.  C.  A  Son... 

..    14Copeland,  J.  S  

15Crumpton,  W.  E  •  

15;Cawthon.  W.C.  W  

. .  IS'Carter  Co. ,  The  J.  H . . . 
K  CleveJand,  M.  L.  ACo. 
ISiCameron  Bros  


Pensacola,  Fla. . 
Castlebury,  Ma 

Collinsville  

Florala   

Attalla   

Brantley  

Brundridge  

Bynumfl  

Gordon  

Pinckard   

Scotteboro  

Sulphur  Springs. 

BOBZ  

Gk)ddard  

Lynn  

Toney   

Luverne  

Nutasulga  

Baccus  

Good  water  

Marcoot  

Ashville  

Troy  

Leesburg   

Pleasant  Gap. . . 

Summit  

Gurley  

Hurtsborn  

Jaokson'ttCap.. . 


Nashville,  Tenn. 
Roanoke^  Ala. . . 

Goshen  

Columbiana  

Bertha  

Gadfden  

Pelham  

Alexander  City  . 

Roanoke   

Good  water  

Boaz  

Cullman  

Searight  

Sand  Mountain . 

Troy  

^Biiplesville   

Andalusia  

Cullman  

Randolph  

NutdjUlga  


481 
482 
483 
515 
522 
526 
529 
582 

55r. 

564 

587 

506 

606 

614 

628 

629 

647 

658 

670 

688 

686 

697 

714 

78a 

740 

761 

796^ 

806^ 


7 

d» 
55 

68 

70- 
78 
9^^ 

195 
126 
127 
149 
166 
177 
200 
21d 
224 

m 

245- 
237 
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LICENSES— Continued. 


Date 

of 
Issue. 


Nami. 


Jan.  15 


Feb. 


Mch. 


9 

13 
16 
20 
23 
8 
6 
9 

..  11 
..  12 
..  16 
..  16 
..  16 
..  80 

April  6 
..  22 
1900. 

Oct.  22 

Nov.  12 
1901. 

Jan.  4 
..  8 
..  10 
..  10 


Carney,  W.  M.ACo  

Cantelou,  Lamar  &  Son. 

Cross,  Fred  

Crew,  B.  F  

Carter,  Jno.  8  

Coie,G.  P  

Corneliua^  H.  11  

Carroll,  J.  d  

Chapman  A  Co  

Crew,  J.  W  

CtfBpbell  <k  Wright  

2l|Capps.  D.  W  

Carroll  <k  Watson  

Cobb,  H.C  

Columbia  Fertilizer  Co. . 

Colquitt  Bros  

Chad  wick  &  Brice  

Curry,  W.  W  

Carr,  J.  A  

Collins,  N.  S  

Collins,  J.  R  

Chapman  &  Warren  

Cosper,  R.E  

Collins.  H.  D  

gjCoxwell.  Jno.  M  

Carleton  A  Co  

Clarke  dc  Harwell  

Cope,  A.  M   

Crutchen  A  Ward  

Cox,  W.  H  

Collins,  The  Co  

Costin,J.  W.  <feCo  

Cartwright,  R.  N  

Crew,  R.  A.  de  Son  

Cooper,  J.  F  

Olem,  R.  M  

Coleman  &  Mc Alpin . .  . . 

Clements.  N.  B  

Crump,  H.  C  

Gothran,  T.  E  

Crow  Bros   


15 
16 
17 
17 
17 
17 
19 
19 
21 
21 


21 

28 
28 
28 
Z 
2J 
23 
28 
28 
1 
1 
4 


Davenport,  N.  S. . . 
Dothan  Guano  Co . 


P.  0.  Address* 


Dawkins,  W 

Dean,  J.  J  

Davie.  B  

Donaldson  dc  Shiw 


Atmore  

Wetmtpka  

Pbrtersville  

Good  water  .  — 

Haley  ville  

Loachapoka  

Walnut  Grove  . . 

Troy  

Geneva  

Elamville  

Tuskegee   

Capps   

Watford   

Millbrook  

Columbia  

Luverne   

Snead  

Aibertville  

Carrville   

CoUinsville  

Bankston  

Georgiana  

Sterrett  

Fayette  

Perdue  Hill  

Dudleysville 
LaGrange.  Ga.  . 
Union  Springs,  Ala 

Cuba  

Springville  

Warrior       .  . . 

Luverne  

Cartwright  

Good  water  

Fax   

Fairmount  

York  

Oregon  ia  

Sedden   

Alexis  

Jacksonville  


Valley  Head. 
Dothan  


T  I  Abbeville. 

Charlton . . 


Clayton. 
Haley  ville . 
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LICENSES— Oontinoed. 


Date 
of 
Inoe. 


1901 

Jan.  14  Dyer,  W.  C. 

15  Dennia,  J.  A.  d:  Oo. 

15  Dent,  Geo.  U 

•  15Dan,  J.  P 

•  16Dama8,  O.  A  C.  P 

•  16Davi8,  W.  C.  AOo. 

16  Draper  A  Co 

•  ITDailey.  M.W 
18  Dorm&n,  Jas.  F  . 

IfoT.  21  I»avi8,  E.  R. 

•  2lDarrow,  E.  J 
2:i  Duncan,  E.  P. 
24  Downey,  J.  W.  &  T.  B.  Chattin . 

?eb.   4Dyar,C.  M.  A  L  F. 
5  Deramus,  D.  I 


HcL 


6  Downs,  J.  B 

lljDonn,  A.  M  

13  Doughty,  J  

19'Decatur  Warehouse  A  Milling  Go  . 
26' Davenport,  E.  T.  A  Co  


Dunlap,  W.  R  

Davis,  Mar.4hall  A  Co 

Duncan.  R.  A  

Davis,  Chas.  8  

Dean,  J.  I  


Elrod  A  Gibson 
Earle,  Terrell  A  Co. 


IpL 

1900 
Oct.  12 
Dec.  2 

1901 

Jan.  15'Emmett.  L.  8. 
16|Edraon8on,  R 

•  IS  Espy,  Jno.  R. 

•  22:Elfi8,  J.  M.  ASon.. 
26  Evens  Bro's  

1  Echols  <fe  Hargrove 

5!Elliaon.  W  L  

7:Ed wards,  J.  B  

19'Eubanks  A  Cheney 
20  Edwards.  R.  D  . . . 
16  Elliott,  J.  A  A  Son 

16  Evens,  D.  H  

17  Eiington,  8.  M  


Son  A  Co. 
Q.  A  Bro. . . 


Feb. 


Mch. 


Ma, 

*  1900 
Oct. 

No?.  15 
Dec.  14 

••  2U 

1901 
Jao.  4 
4 


Purman  Farm  Improvement  Co. 

Farmers  A  Merchants  Bank  

Poy,  Cliff  A  Bro's  

First  Bank  of  Elba  


Folmar,  W.B... 
Frasen  A  Olson. 


(107) 


P.  O.  Addbssb. 


Stanton   

Ansley   

Eufaula  

Milport  

Arlington  . 

Sand  Mountain  

Oxford  

Avoca  

Carrville  

Rock  Run  Station . . 

Coats  Bend  

Alexander  City  . . . . 

Section  

Reedbrake  

Verbena  

Clan ton   

Elamville   

Fayette  

Decatur  

Valley  Head  

Wolf  Creek  

Mobile   

Dickson   

Hurtsboro  

Red  Level  


Collinsville  . . 
Birmingham  , 


Albertville   

Eufaula  

Gordon  

Union  Springs  , . 

Heflin  ". 

Hartselle   

Walnut  Qrove  . . 

Talladega   

Piedmont  

Sflacauga  

Moundville  

Billion's  Store. . 
Munlord  


Atlanta  AE't  Pt.,Ga 

Troy  

Abbeville  

Elba  


Troy  

Thorsby  *. 
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LICENSES— GoDtiDued. 


Date 

of 
Issue. 


P.  0.  Addbbm. 


Jan. 


Feb. 


Mch. 


1900 
Oct. 


10 
14 
14 

15 
15 
19 
22 
28 
80 
4 

19 
28 
5 
12 
18 
16 
19 
2tf 
28 
28 


Pec. 


Flynt.  H.  L  

Folmer,  Walden  A  Byrd  

Parley,  Jno.  0  

Parmers  Alliance  Oo-operative  Go. 

Farrow,  T.  L  

Fuller,  Foshee  Mercantile  Go  

Fuller,  J.  H.  ASons  

Farnham,  J.  H  

Fleming,  W.  L.  A  Son   

Forrester,  R.  B  

Fountain,  H.  B   

French,  J.  E  

Flippo  &  Phillips  

Farrell,  J.  D  

Fort  Gaines  Oil  and  Guano  Go  

Foust,  V  

FeaRin,  T.  K  

Fruitdale  Lumber  Go  

Frames,  J.  H  

Farrin,  A.  J  

Fielder,  J.  B  

Fields,  A.  8  


1901 


8  Goulding  Fertiliier  Go  

6  Georgia  Chemical  Works  

Grisham,  J.  M|  

lOlGftdsden  Installment  House  . 
19  (iadsden  Cotton  Seed  Oil  Go. 


Jan.  8 

8 
14 

15 
15 
15 
16 
16 
16 
16 
•  17 


Qulledge,F.  A  

Goldthwaite,  Robt  

Guthrie  Bros  

Gary,  Kennedy  &  Co  

Griel  Bro's  &  Co  

Guin  Bro's  

Gilbert,  R.  F    

Grady,  J.  W  

Guntersville  Dry  Groods  Co.,  The 
Grant  Bro's 


Guntersville  

Enterprise  

Opelika  

Opelika  

Guntersville  

Brew  ton  

Alexander  City  . 

Evergreen  

Brundidge  

Cowarts   

Albertsville   

Brundidge  

Bear  Creek  

China  Grore  

Fort  Gaines,  Oa. 

Rosa   

Feagin  

Fruitdale  

Slate   

Ohatchee  

Loaohapoka   

Fern  Bank  


Pens— ela,  Ila^ . 
Augustas  6«i . . . 
Whitebeadt.  . 

Gsdsden*  

Gadsden<  


Verbena  

Montgomery 

Sulligent  

Selma  

Montgomery 

Kennedy  

Portersville  . 

Stroud   

Guntersville  . 
Ivouisville 


Gilliland,  C.  H.  &  Sons  Goodwater 


Jeb. 


17  Gray,  J.  B.  A  W.  W.  GuUedge  (Ohatchie 

19  Gunter.  G.  W  (Brockton 

21  (runter  &  Ealum 

24  Green,  Jas.  F  

28; Green,  Alex  

89!Green  &  MuUins 


2 
4 
7 


Gallant,  J,  A. 
Glenn  Bro's  . . 
Golden,  B.F  . 
Graham,  J.  R. 


Gantt . 

Arthur  

Thomasville 

Active  

Gallant  

Branchvilit . 
Tka4deus  . . . 
Boliver  
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LICENSES— Continued. 


Date 
of 
Issae. 


Name. 


P.  0.  Addbess. 


1901. 
Feb.  13 

•  18 

•  18 

•  14 

•  16 


Gage.  W.  A.  A  Co.... 
Graves  &  Burdine.. . . 

Grace,  J.  W  

Gilbert,  J.  J.  ASodb. 
Gilbert.  John  K  


Jlch. 


Apl. 
May 


22Gilliland.  M.E. 
22 Griffith,  Asa.... 

5Griffi8&  Son. 

5  Gray,  Wm. 

9  Griffith,  G.  F. 
12  Gain,  P.  C. 
12  Gable  AClapp. 
19 Gilbert.  P.  N 
80 


Nov. 
Dec. 


1900. 
Oct.  8 

•  11 

•  88 
81 
}5 
10 

19 

... 

•  22 
81 

•  81 
1901 

Jan.;  1 
2 
8 
4 
4 
4 
4 

•  14 
•  16 

•  14 

•  16 

•  15 

•  15 

•  16 

•  16 
16 

•  16 

•  16 

•  16 

9 


Gammill.J.  .W  

Gooday  Bros   . 

Groldson  Harper  &  Son . 
Gray,  W.  C.  A  Co  


Town  Creek. . . 

Deposit  

filkmotit  

GokL  Mine  — 
Pinckneyville  . 

Hill  

Hanceville.. 

Sedden   

Dadeville 
Hok^s  BluflT... 

Oovih  

Gum  Springs. 

Coalville  

Camp  Hill  ... 

Daphne   

Brocton  

Oxford  


Home  Mixture  Guano  Co. 
Helm  Bone  Fertilizer  Co. 

Howe  A  Co  

Holman,  H.  C. 


E$ender8on,  Fox.  f^y 


Columbus.  Ga. 
Birmingham  . . 

Stevenson  

Ozark  


Ham.  P  J.  A  Sons. 
Henderson,  Rainer  AHill. . . 

Howell,  J.  R.e^.  

Henderson,  HoUoway  A  Co. 

Hester,  R.  B.  A  Son  

Holly  A  Lindsay  


A  Co. 


Henderson,  J.  D. 
Hill,  Jones  A  Co. 

Hill  A  Shaffey  

Hilton,  Bentley  A  Cosby  . 

Hatton.  D.  J.' A  Son  

Howard,  J.  M  

Howie,  T.  A.  A  Co  

Herring.  T.  J    

Hilliard,  W.  L  

Henderson,  J.  Robt  

Henderson  A  Waters  Bros. 

Howie  Bros  

ilertzler  A  Anderson  

4owis:  n,  Allen  P  

Henderson,  Chas  

Henry,  8.  W  

Harrison,  W.  D.  A  Co  

Henderson,  J.  H  

Hartsell,  J.  C,  A  Son  

Hooper,  C.  W.  A  Co  


Elba  

Brantley  . . . 

DoUian  

Enterprise. 
Roanoke . . . 
Abbeville  . . 


Searight  . . . . . 
Roanoke  . .  . . 
Dadeville  — 

Brantley  

Wait  

Albertville... . 

Oxford  

Midland  City. 

Troy  

Fnllerton  . 
Brundridge. . . 
Wetumpka. . . 

Madison  

Randolp  h  

Troy  

Springville . . . 

Ashford  

Cross. Keys. . . 

Hartselle  

Selma  
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LICENSES— Continued. 


Date 
of 


Namb. 


P.  O.  Address. 


100 1 


Dee 
Feb 


17  Hughes  <&  Bros 

18  Harwell.  W. 

19  Hixon.S.  adbD.A. 
^1  Head,  T.L 
21  H'Hhes,  0.  D. 
I'l  Hooper,  A.  B. 
2'2jHaralson,  J.  B. 
22HHyne8.  D.  P.  A  Biro. 

28  Hartsell,  J.  P. 
123  UolTman  &  Graves. 

23  rifxon  WrtrA 
2rH»»y  OS,  Pai'kerA  Co  . 

24  Hrti^iht,  J.  H.  A8on. 

24  Hicks.  W.  W.  A  Go  . . . 
26Harrpll,  W.  F  

29  Hodo,  J.  B   

30  Hammond,  M.  W   

aCHood.  J.  M.  ASon  

81  Heard  A  Lee  

J  Hamilton,  M.  D.  A  Co. 

J  Hen  in  A  OliTer.   

'4  Head  &  Warren  

e  HicUA  H>9aid..  

6  Hedges,  J.  A  

fl  Hightower.  C,  B  

6  Haley  Bros   

i\  Hamilton.  N.  O  

ti  Hoo  I.  Yielding  A  Co. . . 
6  Hood.  U<»bt 
6 
6 

6 
6 


Henderson  A  Black 
Henderson,  Alex.  A  Go. 

Hamilton,  F  

Herston  A  Barnes  

Hitchcock.  J.  G.  A  Son. 
Hearn  A  Wood . . 


8' Harris  A  Shen*od 


n 

18 
21 
30 
5 


Harkins,  Mux  A  Clyde. 

Hod.son,  F.  N  

Hargrove,  J.  H  

Hendrix.  S.  T  

Hodges  Mercantile  Co. . 

Hollinbivorth  A  Co  

TJj-Tiir,  A  C  


22.lli.i- 
I  ,Cve^ 


»  \  r^oll  .... 

J.  \   

.;i  c':  Co.... 

I  W  ...... 

i.  T  JVawick 


lOjIvey,  C*.  - 


Floialft  

Opelika  

Perote  

China  Grove. . . 

Labanon   

Alexander  City . 

Langston  

Oxford  

Hartselle  

Wavorly  

Hixon  

Lineville  

Fruiidale  

Dadeville  

Bangor.-.  

Millport  

Marl  

Albertsville  

Camp  Hill  .... 

Guin  

Dadeville  

Gum  Springs. . . 

Camp  Kill  

Ashville  

York  Station.. . 

Hayleyville  

Ragland  

Birmingham  . . . 

Kymulga  

Troy  

Troy  

Coal  City  

Garland  

James  

York  

Courtland  

Fayette  

Blountsville  — 

Hartselle  

Peterman  

Ashville   

Millin  

Hurtsboro  

Standing  Rock.. 

PeaRidgf^  

Anniston  

Hutledge  

Opelika  

Evergreen  


(210) 


Digitized  by 


Google 


131 


LICENSES— Continaed. 


Date 
of 
Issue. 

"IwT 

Oct.  23 
Dec. ^29 

190yL 
Jan. ' J5 

.16 


Feb. 


Name. 


Jones,  J.  B  

JohnstoD,  Geo. 


i:21 
21 
22 
1 


Jones,  V.  D  

JohnaoB.  W.  A  

Thos.  L.  &  Co. 

Jennings,  B  

Jordan,  H  R.  d:  Son  

Jackson,  Jess  H  

Jemiaon,  8uB. 


2  Johoaon,  L.  M. 


Apl. 

190D 
Oct  18 

1901 
Jan.  11 
11 
16 
18 
16 
19 
21 
22 
24 
28 
28 
Fpb.  6 
Mch.  9 
Apl.  5 

1900 
Oct.  3 
Dec.  11 
•  21 
1901 
Jan.  2 


Jones,  A.  F' 
Killian,  H.  H. 


Fayeit« . 
Clayton. 


Johnson,  J.  J 
Jackson,  Geo.  W. 


P.  0.  Addrxbs. 


Troy   

Rutledge  

Gadsden  

Tuskesee  . .   

Collinaville  

Grand  Bay  

SaiiBydide  

Alexander  City  

Geneva   

Mount  Hope  

CthflMaaoogm  Tena. 
Talladega  


King,  H.  8  

Kelly  dcSegrist  

Kyser,  c^eo.  W  

Kroell,  Geo  

King,F  R.  ACo  

King,  Claude  

Klaus,  J  <fc  Co  

Kitchens,  J.  W.  <{r  Bro 
Kelly,  D.  E.  A  J.  0  . . . 

Kelly,  Walter  

Killen  Dry  Goods  Co.,  The. 


Branden 


Searight  

Midland  City 

Ripton   

Montevallo. . . 

Leighton   

Leighton  . . . 
Huntsville  . . . 

Heflin   

Jeff  

Normal  

Fort  Payne  . . 


Kennedy,  J.  A.   I  Loop 

Kinney,  P.  H.  A  Co  Navvoo 

Keener,  D.  P  Keener 


Louisville  Fertilizer  Co. 


Long  Bro's  [  Janper 

Long -Richard son  Mercantile  Co  Jasper 


Louisville,  Ky 


Law,  Edmons  &  Byrd. 


5  Lester  &  Co 


Enterprise  . . . 
Columbiana. . 


TjLeach.  R.  R   i  Liberty 


R. 


8  Land.  J.  G. 
9,Loeb,  J.  (feBro. 
12Lauderdule,  A. 

14  Lull  ifc  Lacy  

15|Lazinby,  Reynolds  Co. 

15  Larigston,  J.  N  

15;LittTe,  Chaa.  E  

15|Law  dc  Davifl  

16lLidden,F.  B.  <«r  Co  

lelLane  Bro's 


(211) 


iCullman  

Montgomery  . 
Go'  dvN^nier'. 
\Vetumpkfi  . . 
Forest  Home. 

Jemison  

Auburn   

Lincoln   

Grordon  

Sylacauga — 
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LICENSES— Gontinned. 


9 

Date 

m 

O- 

of 

Kami. 

P.  0.  Address. 

^  9 

0  O 

IsBue. 

1901 
JSD-  18 


<(rCo 


Leath,  Scott  

Leeman,  E.  I)  

Landers  Bro's  

28il^ng,T  

28iLfithain,  S.A.  <(rCo 
29  Livingston,  Y.  0. 

Feb.  7 
7 

18 
18 
18 
18 
16 
■  )9 
22 

Mch.  9 
18 

-  80 
Apl.  10 
10 


Muf  28 

^2Soo 

Oct.  8 
8 
8 
8 
80 
12 
19 
81 


Nov. 
Das. 

1901 

Jan, 


Long,  C.  W. 
Lowepy.  W.  W. 
Long.  W  R  . 
Legg,  Joel  W  ... 

Lagney,  H.  W  

Linn.  W.  W  

Logan,  W.J.  P   

Laxon  <k  McCord  

Landham.  J.  R.  d:  Co 

Lewis  d:  Estes  

Lile,  J.  L  

Lumpkins.  J.  B.  H  

Lowe.  A.  8  , 

Lyon,  R.  L  

Lee.  W.  A  

Leflls.  W.  F.  A  Son  . . . 
Lloyd,  Ellison  A  Co  . 


Marietta  Guano  Co   

Mobile  Phosphate  Co  

Meridian  Fertilizer  Factory 
Montgomery  Fertiliser  Co. . 

Marks  A  Gayle  

M alone  <k  Sons  

Meadows,  Smith  T.  ^  Co  . . . 
Mullins,  W.  I  


8  Man  ley.  Hornsbey  de  Handley  Roanoke  

7  Mills.  J.  B  Abbeville  ... 

7  Milner.  Henry   Columbiana . 

8  .Moon  &  Hams  Lineville  . . . 

HMaoon.W.  H   Wetumpka  . 

14  Masterson.  T.C   Areola  

15  Moody.  J.  W.  <(rSon   Brompton  . . 

16  Middlebrook,  J.  Z  Elamville  .. . 

16  Maxwell,  C.  R  Northport  .. 

16  Metcalf,  P.  M  Hartford  . . . 

16  Miller.  Lovoluce     Co  Dadeville  . . . 

17  Mizell  d:  Bro   Ozark  

17  Mayo,  A.  B  Talladega  . . . 

17  Milligan.W.G  Heflin  

17  Mahan.  W.  H.  <jEr  Son    Randolph  . . . 

19  Murphree,  Joel  D  Troy  

19  Murphree,  J.  D  Jr.,  Cashier  |Troy  

(212) 


Cullman  .  . . 

Athens   

Heflin  

Greenville  . . 
Montevalk). . 
Notasulga  . . 

(Granger  

Atmore  

Lynn  

Elkmont  

Eden   

Falkville  . . . . 

Benson   

New  Market. 
Anniston  . . . . 

Athens   

Trinity  

Jacksonville. 
Hazel  Green 

Riley  

Glen  Allen  . . 
Easonville  .. 
Creek  Stand. 


Atlanta,  Ga. . 

Mobile  

Meridian  . . . 
Montgomery 
Montgomery 

Dothan  

Opelika  .... 
Clanton  


Digitized  by 


138 


LICENSES— OoDtiniied. 


of 
ItBoe. 


Namx. 


P.  O.  Address. 


1901 
Jan.  21 

•  80 

7 

•  1« 


Jfeh. 


Jan. 


28 
5 
5 
7 
9 
11 
16 
7 
8 
8 
8 
18 
4 

-  8 

•  9 

•  14 

•  16 
16 

•  18 

•  16 

•  17 

•  22 

•  26 
Veb'y.  4 

•  4 
7 


•  20 
Heh.  5 

*  7 


1900 
Oet  3 
KoT.  8 
Bee  24 

1901 
Jan.  8 
May  16 
9 

•  16 

•  16 

•  21 
>Jan.  21 

29 

-JeVj.  1 


Myers,  H.J  

Moog  A  Weil   

Murdock,  E.  H.<fr  A.  8  

Moore.  Ohancey  &  Pepper  

Mays  Winter  

Merritt  &  Adams  

Melton  (jEr  Co  

Mills.  W.  R  <&Son8  

Maronej,  C.  L.  <(r  Co  

Miller  Sods   

Mathews,  J.  E  

Moore,  8  

Mayberry,  W.  C  <(r  Sons  

Moore,  W.  S  

Montgomery  Bros  ^  

Miller  &  Bamett  

Mapes,  M.  A  

MeClung,  F.M  

McEntineA  Millard  

McNaro  A  Pitman    

McKenzie,  W.  F  

McGehee,  Driver  <jEr  Co  

McEntyre,  Henderson  <(r  Adams  

McGowen,  W.  E  

McDonald,  T.C  

McClasky  <{r  Co.  and  Boaz  Gin  Mill  Co. 

McMillan  &  Harrison   

Mc  En  tire  Bros  

McCallet,  James  E    

McCloney  &  Miller  

Mackentepe,  J.  W.  &  Son     

16|McWorter,  A.J  

"  Mclntyre  &  Sellers  

McEntyre.T.  H.  <(r  Co  

McCrackin  &  Baker  

McQueen,  J.  S.  <(r  Co   . .  . 


S.  O.  Acid  and  Fertilizer  Company. 

Navassa  Guano  Co  

National  Fertilizer  Co  


Langston  

Battles  

Coffee  Springs. 
Phil  Campbell. 

Waverly  

Geneya  

Pine  Apple  

Pine  Apple  

Monte  vallo  

Oxford  

Flint  

Courtiand  

Waverly  

Perdue  Hill... 

Lincoln  

Berry  

Phil  Campbell. 
Coats  Bend. 

Hanceville  

Albertville  

Greenville.  — 

LaFayette  

Ozark  

Cuba  

Luverne  

Boaz  

Mobile  

Cullman... 

Deposit  

Coats  Bend  — 

Cullmaan  

Stricklin  

Ashford  

Coffee  Springs. 
Berry  Station . 
Greenville.  . . . 


New  Orleans,  La  . 
Wilmington.  N.  C. 
Nashville,  Tenn. . . 


Newman,  Robert  Abbeville  — 

Neighbors,  J.  A.  <fe  Co  Goodwater.  . . 

Neighbors.  T.  L.  <k  Bros  Goodwater. .  . 

Newton,  W.F  Dothan  

Nichols,  J.  A  Childerdburg. 

Nation  <k  Pate  Liberty  

Noble,  M   Avery  

Northcutt.  J.  A   IWinfield  

Newton,  W.  M  iBellville  

(21d) 
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iUOl 
Feb'y.  7 

•  1« 

•  16 

•  20 
Mch.  12 

15 
■  ;  26 

•  30 
1900 

Oct.  3 
3 

■  30 
1901 
Jan.  14 

•  16 
••17 

•  18 
19 

•2 
14 
li 


Jan. 
Feb. 
Mch 

1900 
Nov.  2 
Dec.  29 
1001 


Ober.  G.  cfc  Sons  Co. 

Oakley,  W.F  

Ogletree.  T.  W  

Overton.  E.  A  

Ogden,  F.  <(r  Sons. . . 
Oldfleld,  John  M.... 

Oliver,  J.  M  

Overstreet,  W.  W. .. 


May 


Jan. 


2 
4 
5 
9 
9 
10 
H 
14 
14 
15 
15 
15 
15 
15 
16 
IP 
1( 

le 

16 
17 
18 
18 
19 
21 
21 


Nolkn  Bros  

Nelson,  Mra.  A.B. . 

Nixon,  W.  D  

Neher.E.  J   

^Jetties,  1.  A. 
NichoJ<«on.  L.S«>... 

Norwood  A  Go  * 

Nix,  Thomas  


Old  Dominion  Guano  Co.  ••.« 

Opelika  Chemical  Co  

Ozark  C.  S.  Oil  Mill  Fert.  Co. 


Patrick,  P.  A. . . . 
Ferryman,  Bros. 


Presswood.  J.  A  

Pilcher.  Geo.  W  

Pinkard,  E.M  

Pittman,  A.  J  

Pilcher,  W.C  

Pntton  &  Archibald  

Phillips,  J.  K.  ifcCo  

Pridley,  W.  G  

Pinkston,  J.  C.  

Planters  and  Merchants  Bank  

Piatt  and  Long  

Phillips  Bros  

Pacific  Guano  Co  , 

Patapsco  Guano  Co  

Parish.  T.  R.  &  Bros  

Pope,  J.  F.  A  Oo  

Parker,  James  Vf  

Pearce,  J.  P,  Son  A  Co  

Pearson,  H  W  

Planters  Warehouse  and  Commission  Co 

Patterson,  M.  F.  A  Son  

Pope,  G.  W.&Co  

Perkins,  Jr.,  W.  W.  Estale  

Phillips  A  Goddard  

Porter  A  Foster  

(211) 


Alexander  City. 
Walnut  Grove  . 

Merrellton  

Elol  ley  wood  

Kempville  

CoUinsville. .  . 

Ft.  Deposit  

Travis  


Atlanta,  Gra. . 
Opelika 
CHhTk  


BaltirrMnt.  Md. 

Columbia. . . 

Eastaboga  

Huntsville  

Sulligent  

HazHi  Green .  . 

Dadeville  

Greensboro. .  . . 


Florence. 
Heflin.  .. 


Andalusia  

Dothan  

Clanton  

Wehadkee  

Dothan  

Foster  

Bear  Creek  

Sulligent  

Shorter    

Ozark  

Kennedy  

Oxford  

Charleston,  8.  C. 
Baltimore,  Md. . 

Clayton   

Vince»^t  i 

Ekjuality  

Carbon  Hill  

Alexander  City. . 

Eutaw  

Falkville  

Luverne  

Springville  

Clarence  - 

Town  Creek  
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UOBRCBSS^ontiaued. 


Dale 

i 

of 

P.  0.  Addrms. 

Issue. 

1901 
Jto.  2 


26 

20 

ao 

ai 

81 

Feb. 

1 

8 

9 

8 

8 

16 

16 

26 

5 

6 

5 

8 

9 

12 

36 

26 

Apl. 

JT 

May 

f 

1900 
Oct.  22 
KoT.  g 
Bee. 

1901 


B. 


Perry.  W.  O   

Pearcei  Jim  A  Co  

Pierctfi  W.  8.  AGO  

eope,  J.F  

Peftm,  J.  M  

Pr»Hville  Mercantile  Go. 

Pride,  W.G.  <CrBro  

Pope,  M.  F  . . ;  

Payne.  .T.  M  

Probst  Brot  

Patterson,  J. 
Pressly  &  Go 

Peacock.  8.  D  

PiUey,  R»  L  

PatterbOD  Bros  

Porter  Stewart  

Pridgtsn.J  M   

Pruett  &  Pruett  

Pully.C.  H.  AGo... 

eituj,  W.  M   

Phillips.  J.  P.  A  Go. 

Penny,  M  F  

Parker,  C.  O.  A  Go  . 
Pepper.  W.  J  


Head  Phosphate  Go. . . . 
Rasin-Mon omental  Go. 
Kome  Gnano'Go  


2  Rainer  Bro«  

4  Kogers.  J.  W  

Rhodes  A  Bro  

Riddle.  A  J.  A  Son  

7  Rouse,  L.  D    

9  Reynolds.  H.  0.  A  W.  B  '  .... 

9  Robertson  de  Floyd  

1(»  Rice  <fc  Russell  

14  Riddle.  D.  H  

16  Riddle.  8  W.  <fcGo  

16  RhcKles  Mill  A  Mercantile  Go.,  The  N. 

17  Kamaffe,  Jas.  T   

18  Reynolds  Bros   

19  Rtissell,  R  A.  ifcGo  

19  Keaves,  Launders  <(r  Go  

21  Russell  Bros  

22  Rainer,  8.  P   . 

24  Roe,  8.  N....  

24  Reynolds.  E.  H  

Riley,  F.M  

(213) 


M 


Jacksonville.. 

Seale  

Guin.  

Louisville* . — 
Wilsonvilte  . . 
Pearce*s  >lill. . 

Prattville  

Madison.  

Fayett^ville. . 
New  Market. .. 

Fayette .   

Mid   

Springville.  . 

Garlaind  

Georgiana  

Pine  Apple — 

Munford  

Key  

Good  water  

Huntsville  

Union  Springs. 
Ashville.. 
Hoke's  Bluff. . 
Alhertville. 
Phil  Campbell 


Nashville,  Tenn. 
Baltimore,  Md... 
Rome,  Ga  


Troy . ,  

BtsrlesOn  

Georgiana  

Arab  

Wetumpka  

Centrevilie. . , . . 

Opelika  

Arab  

Goodwater  

Gadsden  

Shell  

Brundidge  

Jemison  

Gay lesville .  . . . 

L'eflin  

Attalla  

Union  Springs. 

Elba.....  

Notasulga  

Riley  — . 
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Date 
of 

I»SU(3. 


Namb. 


J901 
Jan.  2d 
..  29 
..  30 
30 
1 
1 

18 
i9 


Feb. 


19tRobert8,  G.  W. 

20"  "   

23 


Dec. 


3 
10 
16 
..  17 
21 

..  22 

;  28 

<  1901 
'Jan.  3 

4 

7 
8 
10 

. .  14 
14 

14 
.  .  14 
..  15 

15 
.  .  15 

15 

. .  15 
.  15 
.  15 
.  .  16 
16 
16 


Read  A  Co  

Reynolds,  J.  F  

Rigsby    Camp  .  

Randall  ib  Son  

Robertson,  Robt.  C  

Ryan  <{:  Co   

Ren tz  (jEr  Turner  

R6bertion,  Jas.  R.  &  Son. 


Russell,-  W.  W. 
Ranschenburg,  C.  F. 


Mch.   8Rodgers,T  S,. 

..  11 
11 
12 
16 

..  21 

22 

26 
1900 
Oct.  8 


Rice,  C.E. 

Reyrolds,  H.  C  <feW.  B.. 

Reynolds.  Walker  

Roberts,  J.  E  

Rosser  d*  Johnson  

Roberts.  W.  I  

Roy.  J.  D.  

Robbins  &  McGowan  Co  . 


Stumpe,  J.  M;  

Swift  Fertilizer  Works  

Standard  Guano  dE:  Chemical  Mfg.Co  . 

Smith,  R.  H  

Stewart,  W.  A  

Savannah  Guano  Co  

Sanders,  J.  G.  d  John  

Stokes,  R.  E  

Snead,  J.  H  


Snead,  Jas.  E  

Sellers  <&  Orum  

Schuessler  <k  Co  

Stiefelmeyer.  C.  A. . . 
Snead,  C.  E.  &  Bro... 
Smitherman,  H.  M.. . 

Smith  Bros.  cC:  Co  

Stieftilmeyer,  C.  A. . . 

Stewart,  8.  E   

Stephens,  S.  B  

Schloss  &  Kahn  

Sellers,  W.  R   

Savage,  Chas.  B  

Sturkie  A  Duke  

Shepherd,  Z  

Sanders,  G.  A.  <k  Son. 

Stewart,  T.  F  

Schidman,  S.  (£r  Co. . . 
Sibert,  W.J  


P.  O.  ADDRB88. 


Edwardsville.. 
Nottingham  . . 
Phil  Campbell. 

Daphner  

Fayette  

McGuinn  

Thomasville  .. 

Cropwell . :  

Collinsville.... 

Fort  Payne  

Spruce  Pine. . . 

Morris  

North  Port  

Blocton   

Rendalia  

Pleasant  Gap. . 

Dadeville  

Fayette  

Deatsville  

Brewti'n  


Florence  

Atlanta,  Ga  

New  Orleans,  La. 

rollinsville  

Dawson  

Savannah,  Ga  

Dothan  

Abbeville  

boaz  


Snead  

Montgomery . . . 

Roanoke  

Cullman  

Boaz  

Good  water  

Warrenten  

Hanceville  

Hartselle  

Petrey  

Montgomery... . 

Troy  

Evergreeen  

Gadsden  

Georgiana  

Luverne  

Spring  Garden. 

Huntsville  

Gadsden  
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LIOEKSES-Oontinued. 


0tte 

of 
Ime. 


Namx. 


P.  O.  Aj>DBB88. 


1901 

JtD.  lejScholse  <fcfoo. 
r  Simms  A  Bro  . 


28 
23 
24 
24 
25 
26 
28 
I 
4 


Spraggins,  J.  R. 

^ho   ' 


Feb.  : 
May 

1900 
•Oct  5 


Shorter,  £.  S.  <&  Co  

Shipp  <{rOo   ... 

Sumley  Bros  

Scarborough,  W.  A.  dkOo  

Shellmet  N.  S  

Storey,  The  A.  G.  Mercantile  Co. 

SDodgrass,  J.  D   

Sanders  &  Son  

Smith,  J.  W   

lalSmith,  M.S  

22  Smith  <jer  Davis  

Schuessler  Bros  

Selman  d>0o  

8elf,  E  

Smith,  G.  H  

Sellers,  0.  W.  A  Sons  

Stark,  W.  E  

Stokes,  Sessions  <(r  Go  

Sessions  dis  Mizell.  

Strock,  W.  H  

6  Stephens,  T.  H.  <fc  H.  B  

Stonacher,  F.  W   

Schwab  Jonas  Co  

SmUh,  E  8  

S^rfngfellow,  E.  M  

ve  Bros  

imith,  Fred  

Smith,  II.  L  

Shaw,  W.  A  

Sellman,  A.J  

Stewart,  Formby  (fc  Co  

Sampy,  W.  L  

Sims,  J  F  

22{Stewart  &  Haxlewood  

Stanford  <jEr  Collins  

Sellers.  R.  D.  cfc  Son  

Smith,  H.  B  

Searight  Mercantile  Co   

SOlSmilh  Bros  

30  Stewart,  T.  O  

"  Scott,  G.  G  

Stewart,  B.  M.  <«r  J.  E  

Stone,  J.  A   

Skellon,  R.  8  

Snow,  P.  H.  <t-  J.  T.  Mosely  


19 
19 

22 
22 
22 


24 
12 
12 
14 


rtnnessee  Chemical  Co. 


Chattanooga,  Tenn 
Blountsville,  Ala. . 

Hackleburg. ,  , 

Eufaula  

Albertville  

Jasper  

White  Plains  

Welsh  *  

Talladega  

Scottsboro  

Columbia .  .•  

Cooper  

Selma  

Fort  Payne  

LaFayette  . 

Albertville  

Selfville  

Ealums  

Inverness  

Scale  

Ozark  

Enterprise   

Verbena  

Seaborn  

Luttrell  

Birmingham  

Argo  

Reform  

Andalusia  

Steels  Depot  

Dadeville  . :  

Winfield  

Albertville  

Piedmont  

Gadsden  

Brompton  

Eden  

Crews  Depot  

Omega  

Yancey  

Searight  

Sylacauga  

Munford  

Mt.  Pleasant  

Spring  Garden  

Alexis  

Scottsboro  

Boaz  

Nashville,  Tenn  
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1900 
Oct.  6 

•  18 

8 

Nov.  a 

6 

•  14 
Bee.  24 

1901 

Jan.  10 

•  11 

•  14 

•  14 

•  15 

•  16 
•  16 

•  18 

•  19 

•  26 

Feb.  1 

7 
8 

•  18 

•  14 

•  19 
20 

6 

•  11 

•  26 
2tt 

1900 
Nov.  26 

1901 
Feb.  13 

1900 
Oct.  8 

•  11 
Nov.  5 

1901 
Jan.  15 

•  16 

•  16 

•  16 
IftOO 

Oct.  3 
Nov.  16 

•  19 
1901 

Jan.  4 


Troy  Fertilizer  Go  

ralfapoosa  Oil  Co    

fhompsoD  A  Kelley  

Tennessee  Valley  Fertilizer  Co. . 

Trawick<fi:.Temigan   

Talladega  Pertiliier  Co  

Tuscaloosa  Cotton  Seed  Oil  Oo. 


Mch. 


Thomas  Bros  

Tucker,  Willingham  <&  Cu. . 

Talley,  XT  

Thornton,  E.  L.,  Manager. . 

Thornton,  B.  E.  

Turnipseed,  W.O  

Trues,  Geo.  M.  Co  

Thomas,  W.  C.  <fe  Co  

Teague,  S.  F  

Thomasvilie  Mercantile  Oo 

Thompson,  W.  C  

Thompson,  W.  C.  ^Co  

Taney,  Dyer  S  

Towers.  W.W  

Thompson,  C.  W  

Tisdale,  W.  R  

fabur,  Jno.T.  deCo  

Teague  Bros   

Thomas  d:  Barwick  

Terry,  A.  T.  <jErSon.   

Taylor,  G.  W   

Toney,  Harris  

Tr^mmell  <jEr  Co  


Union  Fertilizer  Co. 
Usry,  O.  E   


Virginia  and  Carolina  Chemical  Co. 
Virginia  and  Carolina  Chemical  Co. 
Vandiver  <fc  Co.,  W.  F  


Vandegrift.  A.  B.  <«r8on  

Virginia  and  Carolina  Chemical  Co 

Vaughn.  W.  B  

Vinson  Banking  Co  


Winston,  J  H... 

Winkler.  A.  G  

West  <jEr  McMurry. 


Wright,  Henderson  d:Co 


Troy-..   

Alexander  Oity 

^^ormal.'.'.  

Florence  . .  ^.  ^. 

Opelika  

ralladeg»:  

(\ibcaloo8»  

Vlexander  Ckry  ^- 

Lafayetjte   

Roanoke  .....  . 

Mountain  CiMl. 

f^ordo  

Oxford  

Springville.  

Gold  Hill   

Birmingham  

Thomasvilie  

Hartsc'lle. ..  1 .  - 
Prattville  . . .  . . 
Trusrfvilte  .  . - 
"Maple  Grove-, .  - . . 

Tuskegee  

Andalusia  

Keener   

Ashville  

Oneonta  

iPorney  

Huckttbee  

Swancott  

Roanoke  


iA'tlanta,  G'a. . 

tlebron,  Al»,. 

Atlanta,  . 
^ewnan,  Giar. 
Montgomery  . 


Birmingham  

Charleston,  8.  €?. 

Elkmont  

Georgiana*  


Jenifer  

Greenvfire- 
RoanoW. 

Elba.  
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Date 
lisue. 


iior 

J«IL  5 

8 


18 


Namb. 


White  A  Awbrey  

Wood.  N.  W  

Wood,  W.  J  

Williams.  T.  B  

Wilhite.  W.  B  

Webb,  Jno.  0  

Walker,  Rpshton  A  Co. . . 

Walker.  J.  E  

14|Weather8.  SwaoD  <kCo.. 

Warten,  Henry  

White  <fr  Edmonson  

Woodward.  J.  B  

Wilder.  B.  M  

Ward..W  L  <«r  Son  

Windham,  W.  C  

Warnock  A  Sons  

Whaley .  Monroe          . . . 

Woolf .  John  P  

Wright,  A.  R  

White.  J.  B.  A  Co  

Whdtodc  ^gener  

Wefl,Tfl/iL4fc€B   

19]  Walker  <fe  AshcraTt  

Willis,  J.  J.  8  

Webb  &  Morgan  

Whitehead.  J.  B  

Watkins,  F  

White.  M  A  

Westmoreland,  J.  E.  F  . . 

Walker.  J.  H  

_  WiUams.  P  

Jeb.   2^Wel.ien,  R.  G.  <fc  Co  

Wilder,  A  C.  A  Co  

W^lcb  (feCo.,  Wm  

Winn  <fe  Son  

Waite  <t  Maddox  

Wood.  R.  R  

Wise.  G.  W  

Wilson  <lr  Co  

Walker.  F.  M  

Williamson,  F.  F.  &  Son. 

Walls,  H.  D  

Woodall,  A,  W   

^     ^Wmxlct  Hattemer  

IWi.  6  Ward,  H.  B  

Windham  <Sc  Ennis  

Wallace,  S.  H  

Williams,  Pinkney  

»lWalkley,  D.  W  


P.  O.  AOIMMM. 


Roanoke^  

Collinsville  

Abbeville  

Collman  

Hartselle   . 

Demopolis  

Rutledfl^e  

Alexander  City. 

Roanoke,  

Athens  

Troy  

Talladega  

Brantley  

Selma  

Troy  

Oxford  

Blountsville  — 

Piedmont  

Farill  

Talladega  — 

Goodwater  

Huntsville  


Mt.  Anffrew  — 

Langston  

Winfleld  

Opelika  

Attalla  

Florence  

Wolf  Creek.... 

Lebannon   

Wilsonville  

Vincent  

Alexander  City. 

Clayton   

Easonville. .  

Childersburg. . . 

Madison  •  • 

Russelville  

Dadeville  

Opelika  

Grant  

Springville  

Fort  Deposit. . . 

Cuba  

Hillsboro  

Klein  

Lebanon   

Wetumpka  
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LICENSES— Continued. 


Date 
.  of 
Issue. 

1901. 
Mch.  1] 
11 
1] 
11 
11 
11 
11 
11 
11 
11 


Wilson,  W.  M.  ABpo  ... 

Walker,  J.  T.  4r  J.  B  

Wilson,  J.  C.  <t  Son  

Williams,  J.  S  

Winter.  Loeb  deOo  

Waldrip,  J.  R  

White,  J.  W.  Bros  

Windham  <fe  Co  

Wedgeworth,  Walter  E 
Wedgeworth,  Will  M  . 


P,  O.  Addriss. 


Clanton  

Plevna.  

Lincoln  

Pansey  

Montgomery.. 

Hanover  

Clayton  

Moulton  

Akron  

Greenwood . . 
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FERTILIZER  LAWS. 


PROVI8IOK8  REGULATINQ  THB  SALS  OF  FSBTILIZKR8. 


378  (189).  Sale  or  exchange  of  commercial  fertiliaert;  licen$e  rey 
quired.-^ommerfiitA  fertilizers  must  not  be  sold  or  ^xchAnged  with- 
out a  license  from  the  commissioner  authorizing  the  person  making 
the  sale  or  exchange  to  deal  therein.  All  sales  or  exchanges  made 
without  such  license  are  void. 

See  citations  to  section  886  (141). 

379  (140).  Licence;  fee;  duration,— On  the  payment  of  a  fee  of 
one  dollar,  the  commissioner  must  issue  license  to  any  person  or 
firm,  or  corporation,  or  association  of  persons,  authorizing  the  sale 
or  exchange  of  fertilizers  during  a  season,  expiring  on  the  thirtieth 
day  of  September  of  each  year. 

380.  Evidence.  -  The  printed  report  of  a  commissioner  or  a  certi- 
fied copy  of  the  record  in  his  oflRce  showing  the  issuance  of  a  license 
to  sell  or  exchange  commercial  fertilizers,  and  to  whom  and  when 
issued,  is  presumptive  evidence  of  the  f^ct  that  such  license  was 
issoed  to  such  person  at  such  date.  But  this  provision  does  not  pre- 
clude the  introdu<5tion  of  the  license  in  evidence. 

336  (14|).  Dfaler  mu$t  aUach  tags,  eUe  $ale$  or  exchange  void,— Be- 
fore  selling  or  exchanging,  or  offering  to  sell  or  exchange  fertilizers, 
the  licensees  must  attach  one  of  such  tags  to  each  bag,  barrel  or  pack- 
sge  con  tain  in^g  two  hni^dred  j^ands  or  My  less  number  of  pounds ; 
two  tafTB  to  each  bag,  barrel  or  package  containing  more  than  two 
hundred  pounds  and  not  more  than  four  hundred  pounds,  and  one 
Additional  tag  for  each  additional  two  hundred  pounds  or  fractional 
part  thereof ,  contained  in  such  bag,  barrel  or  package ;  and  a  sale  or 
exchange  of  fertilizers  not  so  tagged  is  void. 

A  9aU  of  commercial  fertiliMers,  made  in  violation  of  statutory  require- 
ments, is  void,  and  no  recovery  can  be  had  for  the  pr»c«. '—Campbell  v. 
Segers,  81  Ala.  59 ;  Steiner  v.  Ray,  84  Ala.  98;  Clark's  Cove  Guano 
Co.,  V.  Dowling,  85  Ala.  142;  Merriam  v.  Knox,  99  Ala.  98 ;  Brown  v. 
Adair,  104  Ala.  652;  Kirby  v.  Huntsville  Fertilizer  &  Milling  Co., 
105  Ala.  529. 

When  contract  of  sale  made  in  this  State. — Johnson  v.  Hanover  Nat. 
Bank.  88  Ala.  271 ;  Hanover  Nat.  Bank  v.  Johnson,  90  Ala.  549;  Browa 
V.  Adair,  101  Ala.  652. 
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Reiidence  of  $eller$  and  place  of  manufacture  of  goodt  are  immaterial 
when  delivery  made  In  this  State.^Merriman  v.  Knox,  99  Ala.  93; 
Brown  v.  Adair,  104  AU.  652. 

Tag$  mu$t  he  attached  at  thitinie  of  the  sale;  if  previously  attached, 
and  lost  before  the  salt,  others  must  be  supplied,  else  the  sale  is  void. 
Clark's  Cove  Guano  Oo.  v.  Dowling,  85  Ala..  142;  Kirby  v.  Huntsville 
F.  AM.  Oo.,I105  Ala.,629. 

Action  on  commercial  paper  given  for  the  price  of  fertilizere  eold  with- 
out compliance  with  Uatutorg  requiremente  cannot  be  maintained,  even 
by  a  bona  fide  purchaser  before  maturity. — Hanover  Nat.  Bank  v. 
Johnson,  90  Ala.  549. 

When  want  of  license  pleaded^  -burden  of  proof  on  plaintiff, -r^disto 
Phosphate  Go.  v.  Sanfoi-d,  J 12  Ala.  493. 

38t.  Including  tag  tax  in  price  of  fertiliur  vitiates  sale, — WheneMV 
any  manufacturer,  merchant  or  other  person  selling  fertiliiMS  siiall, 
directly  or  i.idirectly,  include  such  tag  tai  in  the  priee  at  the  fertil- 
izer sold,  'such  sale  is  void. 

388.  ContracU  for  sale  of  feHilizert  m$  fictitious  prices;  oni^  rwl  mar- 
ket value  recoverable,'— la  contaset*  for  the  sale  of  fesHfisers  in  which 
an  excessive  or  fictittona  price  is  put  upon  aadi  fertilisers  with  the 
stipulation  that  if  WBch  fertilizers  ^e  paid  for  on  or  before  a  certain 
date  they  may  be  paid  for  in  a  gflsaljer  sum  than  such  excessive  or 
fictitioua  price,  or  in  cotton  or  other  produce  at  an  excessive  or  fic- 
titioQS  price,  the  differevoe  between  the  excessive  or  fictitious  priee 
charge^  for  the  fertilizers  and  their  real  market  value  shall  be  held 
a  penalty ;  and  in  all  suits  to  enforce  suoh  contracts  only  the  real 
market  valae  of  such  fertilizers,  with  the  interest  thereon,  shall  be 
recovered. 

38.  Parol  evidence  competent, — Parol  evidence  is  competent  to  show 
such  market  price,  the  situation  of  the  parties  and  the  consideration 
of  such  contracts,  as  in  cases  of  usury,  notwithstanding  any  writing 
in  the  premises. 

390.  (42).  Fertilizers  to  be  submitted  to  commission. — Before  offer- 
ing a  fertilizer  for  sale  or  exchange,  the  person  proposing  to  sell  or 
exchange  must  submit  to  a  commissioner  a  written  or  printed  state- 
ment, setting  forth — 

1.  The  name  and  brand  under  which  such  ferJlizer  is  to  be  sold 
or  exchanged,  the  number  of  pounds  conta  ned  in  the  bag,  barrel  or 
package,  in  which  it  is  to  be  put  upon  the  market,  the  name  or  iiatucs 
of  the  manufacturers,  and  the  place  of  manufacturing. 
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%  iL-0tatement  setting  forth  the  amount  of  th^'  named  ingredi- 
^mU  orhich  they  are  willing  to  guarantee  such  fertiTitera  to  contain : 
Rat,  nit^-ogen ;  second,  water  soluble  phosphorii^  acid ;  third,  citrate 
^rfuble  phosphoric  acid ;  fourth,  acid  soluble  phosphoric  acid ;  fifth, 
paUth;  and  such  statement  shall  be  held 'to  constitute  a  guarantee 
^die  puiichaser  that  every  package  of  such  fertilizer  contains  not 
]eHiha«)  tlie  amount  of  each  ingredient  set  forth  in  the  statement, 
mAm^&sk  such  statement  sets  forth  the  maximum  and  minimum  of 
.jBf  ingredient,  the  commercial  value  shall  be  estimated  upon  the 
■ininnini  nlnnn  ;  but  this  shall  not  preclude  the  party  from  setting 
Jtrtdijmy other  ingredients  which  the  fertilizer  may  contain,  which 
«^peU  as  the  preceding,  shall  be  embraced  in  the  guarantee. 

fiee<:itation  to  section  886  (141). 

S9l  <143).  Feriilizen  or  chemicaU  for  manufacturing  to  he  brand' 
^^All  fertilizers  or  chemicals  for  manufacturing  or  composting  the 
mtne^  offered  for  sale,  exchange  or  distribution,  must  have  branded 
mfom,  or  attached  to  each  bag,  barrel  or  package,  in  such  manner  as 
Ae -commissioner  may  by  regulation  establish,  the  true  analysis  of 
«Mh  fertilizers  or  chemicals,  as  claimed  by  the  manufacturer,  show- 
i^g.the  percentage  of  valuable  elements  or  ingredients  such  fertil- 
mer  or  chemical  contains,  and  its  commercial  value,  calculated  upon 
4be«taodard  value  of  the  principal  ingredients  as  set  forth  in  the 
Y»eeeding  section  as  priced  by  the  commissioner  of  agriculture  at  the 
%i)ginmng  of  each  season,  and  in  every  case  the  brand  must  specifically 
MCorth  the  percentage  contained  in  the  fertilizer  section,  *n  the 
iMums-of  that  section. 

S9i  (144>  Fertilizers;  what  not  included  in  term. — The  term  **fer- 
liUzer," or  "commercial  fertilizer,*'  used  in  this  chapter,  does  not 
•■cSude  common  lime,  land  plaster,  cotton  seed  meal,  ashes,  or  com- 
M>n  salt  not  in  combination. 

393  <146).  Chemist  of  department.— The  professor  of  chemistry  of 
4be  Agricultural  and  Mechanical  College  is  the  official  chemist  of  the 
4^pa^tment.  On  the  application  of  the  commissioner  he  must 
malyze  and  certify  the  analysis  of  all  fertilizers,  samples  of  which 
^oe furnished  him  ;  and,  at  the  request  of  the  commissioner,  if  he 
«Hi  4¥ithout  confiict  with  his  duties  as  professor,  must  attend  con- 
^Mtioas  of  agricultural  chemists,  make  reports  of  such  matters  us 
IketBoy  deem  of  interest  to  the  department,  and  render  such  other 
^erfiees  in  the  line  of  bis  profession  as  the  commissioner  may  re* 
^ire. 

3fi^   (146).    Compeumtion  of  Cliem's!. — TJie  chemist  is  entitled  to 
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his  necessary  traTelliDg  expenses  while  on  doty  assigned  to  him  by 
the  commissioner,  payable  from  the  funds  of  the  department  as  pro- 
Tided  in  the  next  article. 

395  (147).  Copy  of  official  analyiis  evidence,— The  copy  of  the 
official  analysis  of  any  fertiliser  or  chemical,  under  the  seal  of  the 
department  of  agriculture,  shall  be  admissable  as  evidence  in  any 
of  the  courts  of  the  State,  on  the  trial  of  any  issue  involving  the  mer- 
lis  of  such  fertilizer  or  chemical. 


CRIMINAL  LAWS. 


Section  4153. — Dealing  in  fertilizers  without  suhhtHihuj  Htatcment  to 
ommissioner.—Xny  perpon  who  manufactares  or  exchanges,  sells  Of  ^ 
ffers  for  sale  or  exchange,  any  fertilizer  without  first  submUtiag^t)^ 
Latement  required  by  law  to  the  Commissioner  of  4^mcalture,iituflfr  # 
n  conviction,  be  fined  not  more  than  five  hundrea  flollars  for  each  ] 
flfense. 

Sec.  4154.  Selling  fertilizers  without  attaching  proper  tags  — Any  per- 
DH  who  sells,  exchanges  or  offers  for  sale  or  excluinge,  any  bag, 
ackage  or  barrel  of  fertilizer  which  has  not  been  tagged  as  j^rovided 
y  law.  must  on  conviction,  be  fined  not  less  than fittydoUun  lor  iBaeh 
ffense.  , 

Sec.  4155.    Using  more  than  onne^  and  counterfeiting  tag9,'^AQ^  ■  "gw* 
on  who  counterfeits  the  tags  prepared  by  the  Cominissioiier  of  Agil*  ^ 
ulture,  knowingly,  or  who  uses  a  counterfeit  Of  such'  tag,  or  who 
ises  a  second  time  a  genuine  tag,  or  who  uses  the  tag  of  a  former 
eason,  must,  on  convictio...  be  fine  one  hundred  (U)Uars. 

Sec  4156    Making  false  certificate  of  analysis  <>/  fertilizers. — Any 
hemist,  who  wilfully  makes  a  false  certificate  of  tlie  analysis,  or  of. . 
he  ingredients  of  any  fertilizer  intended  or  offered  for  sale  or  ©x- 
hange,  must  on  convictian,  be  imprisoned  in  the  penitentiary  for 
lot  le8s  than  two,  nor  more  than  five  years. 

Sec.  4157.  Dealing  in  commercial  fertilizers  without  license, — Any 
>erson  who  sells  or  exchanges  fertilizers  without  having  obtained  a 
icense  from  the  Commissioner  of  Agriculture,  as  i)i'ovi(iedl>y  law, 
nust,  on  conviction,  be  fined  not  less  than  one  hundred  dollars  for 
»ach  offense. 

Seo.  4158.  Fraud  in  manufacture,  sale  or  exchange  fertiMzer, — Any 
)erson  who  commits  a  fraud  in  the  manufacture,  sale  or  exehange  of 
my  fertilizer,  or  of  the  ingredients  of  a  fertiliser,  mnst^  ooconvic- 
;ion,  be  fined  not  less  than  one  hundred  dolars  for  each  offense* 

Special  attention  is  called  to  the  following  rules  for  branflfi/glja^^ ' 
'or  the  season  of  1901-2. 

The  woixls  "Guaranteed  Analysis**  must  be  in  letters,  not  Jess 
^han  one  inch  in  height.   The  vro^'d  **ALABAMA"  unqst  be  in  letters 
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(all  capitals)  not  less 'than  one  nnd  one-half  (1>^)  incheB,  and  the 
balance  of  the  guarantee,  including  the  commercial  value,  must  be 
in  letters  and  figures  not  less  than  three  quarters  (^)  of  an  inch  in 
height. 

When  the  minimum  and  maximum  guarantee  is  gixen,  the  com- 
mercial value  must  be  calculated  upon  the  minimum  aXone, 

In  computing  the  value  of  the  commercial  fertilizers  the  laws  of 
Alabama  only  recognize  the  following  ingredients:  Nitrogen, 
Water  Soluble,  Phosphoric  Acid,  Citrate  Soluble,  Phosphoric  Acid 
and  Potash. 

In  making  your  calculations  to  determine  the  commercial  value, 
you  will  confine  yourself  to  the  foregoing  ingredients  and  to  the  fol- 
lowing values: 

Water  Soluble  Phosphoric  Acid  6  cents  per  pound. 

Citrate  Soluble  Phosphoric  Acid  5  cents  per  pound. 

Nitrogen  16  cents  per  pound. 

Potash  (K  2  O)  6>i  cents  per  pound. 

I  would  lespectfuUy  call  your  attention  to  the  fact  that  it  is  the 
opinion  of  our  Attorney-General  that  every  Fertilizer  Dealer  or 
Manufacturer  who  sells  goods  in  this  State  must  obtain  a  license  be- 
fore offering  their  goods  for  sale.  Failure  to  obtain  such  license  not 
only  makes  the  sale  void  and  the  debt  non-collectible,  but  subjects 
the  seller  to  a  fine  of  one  hundred  dollars  for  each  sale  made.  The 
license  fee  is  only  one  dollar.  The  fertilizer  season  runs  from  Octo- 
ber to  October,  and  I  would  suggest  that  you  send  for  your  license  at 
the  beginning  of  the  season. 


ALL  COMMERCIAL  FERTILIZERS  MUSf  BE  ANALYZED  BY 
THE  STATE  CHEMIST. 

AN  ACT 

To  Amend  Subdivision  18,  Section  147  of  the  Code. 

Section  1.  Bk  it  enacted  by  the  General  Assembly  of  Alabama, 
That  subdivision  eighteen  of  section  one  hundred  and  thirty-seven 
of  the  Code  be  amended  so  as  to  read  as  follows :  It  shall  be  the  duty 
of  the  Commissioner  of  Agriculture  to  obtain  samples  of  each  and 
every  brand  of  fertilizers  sold  and  exchanged,  or  offered  for  sale  or 
exch.inge,  in  this  Statp,  for  each  season  in  which  such  fertilizers 
are  offered  for  sale,  and  cause  such  samples  to  be  analyzed  by  the 
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State  Chemist ;  and  make  publication  of  such  analysis  not  (later  than 
August  1st  of  each  year ;  Provided,  that  the  provisions  of  this  act 
iliall  not  take  effect  until  after  September  1, 1891. 


HOW  SAMPLES  SHALL  BE  DRAWN. 

Special  attention  is  called  to  the  following  rules  for  sending  sam« 
pies  of  Fertilizers  to<  have  analyzed.  Farmers  and  others  sending 
fertilizers  for  analysis  must  observe  the  following  directions: 

In  order  to  secure  a  representative  sample  of  fertilizers  to  be  an- 
alyzed, a  small  amount  of  material  should  be  removed  from  the  inte- 
rior of  of  a  number  of  sacks  and  the  samples  thus  obtained  should  be 
thoroughly  mixed  in  order  to  secure  uniformity.  At  least  6  or  8  ozs. 
of  the  material  are  then  placed  in  a  wide  mouth  glass  bottle,  which 
is  then  sealed  and  properly  labeled.  In  the  case  of  ton  lots  of  fertil- 
izers, at  least  every  third  sack  should  be  sampled  in  order  to  secure 
a  final  sample,  which  will  approximately  represent  the  whole  lot. 

The  sample  should  be  drawn  in  the  presence  of  two  reliable  wit- 
nesses and  the  label  attached  to  the  bottle  should  contain  the  name 
of  the  manufacturer  and  the  name  of  the  goods  as  taken  from  the 
bag  in  which  the  fertilizer  is  sold. 

The  sample  is  shipped  to  Commissioner  of  Agriculture,  at  Mont- 
gomery, Ala.,  with  transportation  prepaid,  to  be  forwarded  to  the 
State  Chemist  at  Auburn,  Ala. 

TO  FERTILIZER  MANUFACTURERS  AND  DEALERS. 

In  accordance  with  the  provisions  of  Bulletin  11,  page  105,  no 
sample  of  fertilizers  for  official  analysis  will  be  received  by  this  de- 
partment until  further  notice,  from  manufacturers  direct,  except  in 
the  case  of  manufacturers  within  the  State,  who  are  licensed  dealers 
and  sell  direct  to  consumers. 

Such  manufacturers  can  supply  samples  for  analysis  under  the 
same  terms  as  dealers,  provided  such  samples  are  taken  from  large 
lots  of  goods  as  manufactured  for  the  trade;  and  provided,  further, 
that  only  one  representative  sample  of  each  brand  shall  be  submitted 
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for  analysis  by  any  given  manufacturer,  said  sampler  being  forwarded 
for  analysis  not  earlier  than  December  Ist. 

Samples  of  the  various  brands  offered  for  sale  in  this  State  will  be 
obtained  chiefly  from  dealers  and  consumers,  and  only  from  manu- 
facturers when  specially  requested  by  this  department,  and  such 
samples  should  be  taken  from  goods  as  actually  in  stock  after  com- 
mencement of  the  fertilizer  season. 

Manufacturers  who  desire  to  secure  analysis  of  samples  drawn  and 
forwarded  by  themselves,  can  have  such  analysis  made  at  a  moderate 
cost  by  forwarding  samples  direct  to  the  State^Chemist  at  Auburn,  Ala. 


R.  R.  POOLE, 
Commissioner  of^ Agriculture. 


V 


(MS) 


BULLETIN  No.  116. 


SEPTEMBER,  190L 


ALABAMA. 


Agricultural  Experiment  Station 

OP  THB 

AGRICULTURAL  AND  MECHANICAL  COLLEGE. 
AUBURN. 


Texas  or  Acclimation  Fever. 


By  0.  A  GARY. 


MONTGOMERY,  ALA, 

BROWN  rRINTINO  CO..  PRINTERS  A  BINDERS. 
1901. 


Digitized  by 


Google 


OQUQflTTEB  OF  TRUSTEES  ON  EXPERIMENT  STATION. 

TiBm.WmiUMB      WetuDipka. 

Habalson   Selma. 

STATION  COUNCIL. 


Wm.  LfRoy  Bboun,  LL.D  President 

P.  H.  Mell,  Ph.  D  Direclor  and  Botanist 

B.  B.  Robs,  M.  S  Chemist 

C.  A.  Cm,  D.  V.  M..  B.  S  Veterinarian. 

J.  F.  Bbqoab,  M.  S  Agriculturalist 

E.  M.  WiT.cox,  Ph.  D   Biologist  and  Horticulturist 

J.  T.  Andebson,  Ph.  D  Associate  Chemist 

ASSISTANTS. 

C.  L.  Harb,  M.  S  First  Assistant  Chemist 

W.  O.  NxzoN,  B.  S..  Second  Assistant  Chemist 

Thoicab  Bbaog,  B.  S  Third  Assistant  Chemist 

T.  U.  GULTBi   Superintendent  of  Farm. 

R.  W.  Clark,  B.  S  Assistant  Agriculturalist 

C.  F.  Austin,  B.  S  Assistant  Horticulturist 

The  Bulletins  of  this  Station  will  be  sent  free  to  any  citizen  of 
the  State  on  application  to  the  Agricultural  Experiment  Station, 
Auburn,  Alabama. 


Digitized  by 


NOTICE. 
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use,  and  copies  will  only  be  sent  to  the  Station  Libraries  and  the 
Directors  of  the  Stations  and  a  few  other  parties  who  are  keeping 
flies  of  the  Bulletins  for  binding.  But  Bulletin  115  will  be  sent  to 
any  person  applying  for  it  until  the  issue  is  exhausted. 


P.  H.  Mell,  Director, 
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TEXAS  OR  ACCLIMATION  FEVER, 


By  0.  A.  Gary. 


INTKODUOTION. 


The  cattle  breeding  industry  of  the  South  has  been 
held  in  check  by  the  fact  that  Northern-bred  and  im- 
ported cattle  could  not  be  brought  into  the  South  with- 
out running  great  and  unprofitable  risks.  In  fact,  the 
danger  of  losing  such  cattle  was  so  great  as  to  prevent 
or  prohibit  bringing  fresh  and  imported  strains  of 
breeding  animals  into  the  infected  regions  of  the  South. 
As  a  result  of  this  natural  barrier,  few  beef-bred  cattle 
came  to  improve  the  scrub  stock  or  to  improve  the  ani- 
mals that  had  a  tinge  of  Jersey  blood  in  them..  Possibly 
Jersey  blood  is  more  widely  scattered  among  the  native 
scrub  cattle  of  the  South  than  that  of  any  other  breed. 
Consequently,  with  a  well-bred  Jersey  bull  to  head  a 
herd,  one  could  soon  develop  a  respectable  and  profitable 
herd  of  grade  Jerseys  by  using  such  a  bull  upon  selected 
Dative  Southern-bred  cows.  But  none  of  the  native 
Southern  cattle  have  beef  tendencies.  Most  of  them  do 
not  mature  until  six  or  seven  years  old,  and  when  ma- 
ture they  are  too  small  for  profitable  beef  animals— es- 
pecially for  shipping  to  distant  markets.  Beef  animals 
must  mature  before  they  are  three  years  old  or  they  are 
not  profitable. 

The  necessity  for  animal  industry,  especially  cattle 
raising — is  fast  dawning  upon  the  farmer  of  the  South. 
It  leads  to  diversified  farming;  it  decreases  the  demand 
for  commercial  fertilizers  by  supplying  larger  quantities 
of  manurial  fertilizers  that  can  be  made  ui)on  the  farm 
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and  are  far  better  than  commercial  fertilizers,  because 
they  are  cheaper,  and  more  permanently  improve  soil, 
both  in  mechanical  condition  and  in  available  plant  food. 
Feeding  animals  ujyon  the  farm  and  saving  the  liquid 
and  solid  manures  gives  the  farmer  a  double  use  of  the 
feed  stuffs  produced  on  the  farm ;  because  the  manurial 
products  contain  from  60  to  90  per  cent,  of  all  the 
fertilizing  materials  that  were  found  in  the  feeds  that 
were  fed  the  animals.  For  example :  Cotton  seed  hulls 
and  cotton  seed  meal  lose  but  very  little  of  their  value 
as  fertilizers  by  feeding  them  to  cattle,  providing  the 
the  liquid  and  solid  manures  coming  from  the  animal  are 
properly  saved  and  utilized.  The  cattle  industry  does 
not  mean  that  we  shall  not  raise  cotton,  but  that  we  can 
raise  as  much  or  more  cotton  than  we  do  now  upon  less 
acreage  and  wdth  less  work  and  less  expense  for  ferti- 
lizers. 

During  the  past  three  years  more  beef-bred  animals 
have  been  brought  into  the  State  of  Alabama  than  dur- 
ing any  previous  time  in  its  history.  Unfortunately, 
some  of  them  have  been  lost  by  acclimation  or  Texas 
fever;  but  the  larger  number  of  them  have  been  saved 
by  careful  handling.  Methods  of  acclimating  or 
immunizing  Northern-bred  or  foreign-bred  cattle  have 
been  developed  so  that  the  dangers  of  acclimation  have 
been  reduced  to  the  minimum — so  that  it  is  no  longer 
unprofitable  to  bring  into  the  South  highly-bred  breed- 
ing animals. 

The  chief  object  of  this  bulletin  is  to  describe  the 
methods  of  immunizing  susceptible  cattle  to  Texas  fever, 
and  give  the  records  that  have  been  made  at  this  station 
and  others  by  using  the  improved  methods  of  immuniz- 
ing Northern  and  foreign-bred  cattle. 
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WHAT  IS  TEXAS  FEVER  ? 


In  various  parts  of  the  country  this  disease  is  known 
by  different  names ;  it  has  been  called  Texas  iever,  ac- 
climating fever,  Southern  fever,  tick  fever,  Spanish 
fever,  red  water,  hsematuria,  black  water,  murrain,  dry 
murrain,  yellow  murrain,  bloody  murrain,  hollow-horn 
and  hollow-tail. 

Texas  fever  is  caused  by  a  very  small  animal  parasite 
{Pyrosoma  higeminum.  Smith)  which  was  discovered 
by  Theobald  Smith  in  1889.  Its  chief  place  of  living  is 
in  the  red  blood  cells  of  cattle.  In  some  condition  it 
lives  in  the  cattle  tick  and  is  carried  from  immune  cat- 
tle or  cattle  sick  with  Texas  fever,  to  non-immune  or  sus- 
ceptible cattle  by  the  tick.  In  this  transmission  of  the 
microparasite  from  the  diseased  to  the  healthy  animals, 
it  passes  through  two  generations  of  ticks.  The  female 
tick  abstracts  blood  from  its  host;  falls  to  the  ground, 
deposits  a  large  number  of  eggs  that  hatch  in  14  to  45 
days,  and  the  young  seed  ticks  get  upon  susceptible  cat- 
tle and  inoculate  them.  In  many  cases  the  fever  appears 
in  the  cattle  about  the  time  the  young  ticks  molt  the 
second  time;  then  the  young  ticks  are  about  one-eighth 
of  an  inch  long,  and  the  careless  observer  may  declare 
there  are  no  ticks  on  the  animal  sick  with  Texas  fever. 
It  may  be  here  stated  that  this  micro-parasite  has  two 
hosts  (cattle  and  ticks  of  two  generations)  and  jyos- 
sibly  can  not  live  anywhere  outside  these  two  hosts. 
At  least  its  existence  in  other  hosts  or  places  have  not 
been  discovered.  In  some  respects  it  resembles  the  ma- 
terial parasite  of  man,  but  its  stages  of  development, 
are  not  as  well  known  as  those  of  the  ma- 
terial miscro-parasite.  Yet  some  things  are  known  of 
its  form  and  life  history  in  the  red  blood  cells  of  cat- 
tle, and  in  the  plasma  of  the  blood.   In  mild  cases  of 
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Texas  fever  the  micro-parasite  appear  as  a  single  roui 
body  in  the  red  cell  near  the  preriphery  or  the  out 
border.  Sometimes  there  may  be  two  of  these  roui 
bodies  in  a  single  red  cell  of  the  blood.  Occasional 
the  small  round  bodies  may  appear  singly  or  in  pairs 
the  plasma  of  the  blood.  In  severe  cases  that  usual 
occur  in  hot  weather  and  when  the  temperature  of  t 
animal  is  high,  there  may  be  two  spindle  or  pear-sbap 
bodies  in  one  red  cell  of  the  blood.  According  to  Smit 
5  to  50  per  cent,  of  the  red  cells  of  the  blood  may  conta 
these  micro-parasites — ^the  number  of  red  cells  infect 
will  vary  with  the  type  (mild  or  acute)  of  the  fev< 
The  number  of  red  cells  infected  will  also  vary  with  t 
different  organs  from  which  the  boold  is  taken  for  mici 
scopic  examination.  Blood  from  the  capillaries  of  t 
liver,  heart-muscle,  and  kidneys,  contain  from  20  to  \ 
-per  cent,  of  infected  red  blood  cells;  while  the  blo4 
from  the  capillaries  of  skeletal  or  voluntary  muscl 
and  the  skin  may  contain  very  few  (10  per  cent,  or  lesi 
] infected  red  blood  cells. 

Fresh  or  dried  smears  of  blood  may  be  examim 
under  the  microscope.  For  fresh  smears  collect  a  smj 
amount  of  blood  with  platinum  loop;  place  it  in  the  ce 
ter  of  a  clean  cover  glass;  drop  the  cover  glass,  blo< 
side  down,  upon  a  clean  slide  and  surround  the  cov 
glass  with  vaseline  or  paraflSne;  the  mount  is  now  rea< 
for  examination  under  the  microscope.  In  makii 
dried  smears,  take  two  clean  square  cover  glasses ;  pla 
a  small  drop  of  blood  ( picked  up  with  the  platinum  looj 
on  one  of  the  clean  squares  a  little  to  one  side  of  tl 
center,  and  with  another  clean  square  spread  the  dropl 
of  blood  over  the  lower  cover  glass  by  attempting 
scrape  off  the  droplet  with  one  edge  of  the  upper  cov 
glass,  holding  the  upper  one  in  the  right  hand  incline 
at  an  angle  of  about  20  degrees,  with  the  lower  one  th 


286 


iB  held  between  the  thumb  and  finger  of  the  left  hand. 
Dry  the  smears  immediately  after  making  them,  and 
place  them  in  the  hot  air  oven,  keeping  them  there  for 
one  and  one-half  to  two  hours,  at  a  temperature  110  ta 
120  degrees  C.  Stain  the  smears  with  Loeffler's  alkaline 
methyl  blue  from  one  to  one  and  one-half  minutes ;  wash 
in  water  and  dip  for  an  instant  into  a  one-third  per  cent, 
acetic  acid  solution  to  remove  excess  of  diffuse  stain  in 
the  red  blood  cells;  wash  in  water  and  mount  in  water 
or  dry  and  mount  in  xyol  balsam.  Examine  with  a  high 
power  objective.    (Smith's  method.) 

The  CHANGES  that  OCCUR  IN  THE  BLOOD  are  very  char- 
acteristic in  a  case  of  Texas  fever.  Red  blood  cells  in 
great  numbers  are  destroyed  by  the  micro-parasite. 
This  is  determined  by  actual  count  of  the  red  blood  cells 
in  a  definite  quantity  of  blood;  the  test  being  made  be- 
fore, during  and  after  or  following  the  fever.  In 
nealthy  old  cattle  the  average  number  of  red  blood  cells 
in  a  cubic  millimeter  is  about  6,000,000.  In  healthy 
young  calves  the  average  number  of  red  cells  per  cmm. 
may  be  as  high  as  8,000,000.  In  healthy  mature  or  mid- 
dle-aged cattle  the  average  number  may  be  about  7,000,- 
Of  O  per  cmm.  In  acute  cases  of  Texas  fever  the  number 
of  red  cells  in  the  blood  may  be  reduced  2,000,000  or 
less  per  cmm.  In  mild  cases  of  Texas  fever  the  number 
of  red  cells  will  vary  between  3,000,000  and  5,000,000 
per  cmm. 

As  associated  with,  or  as  a  result  of  the  great  loss  of 
red  blood  cells  (ansemia)  the  red  cells  will  vary  in  size 
and  shape ;  some  are  very  much  larger  than  normal  red 
blood  cells  and  when  stained  with  LoeflBer^s  alkaline 
methyl-blue,  become  diffusely  stained,  and  some  of  them 
contain  very  small  granules.  These  large  red  cells  are 
found  in  some  forms  of  ansemia  in  man,  and  are  called 
megalocytes. 
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The  UNITED  STATES  GOVERNMENT  has  ESTABLISHED 
^  QUARANTINE  LINE  which  is  fixed  for  the  regulation 
•of  inter-state  trade  in  cattle,  so  thatSouthern  tick-infested 
cattle  cannot  be  taken  into  non-tick-infested  States  (ex- 
cep  for  immediate  slaughter)  during  the  warm  seasons 
when  pastures  and  susceptible  cattle  may  become  in- 
fected with  ticks,  and  the  latter  inoculated  with  the 
micro-parasite  of  Texas  fever.  All  the  States,  or  parts 
of  States,  south  of  this  line  are  in  the  tick-infested  re- 
gion, and  all  north  of  it  are  in  the  tick-free  region.  This 
line  starts  at  the  Atlantic  Ocean,  near  the  southern  boun- 
-dary  of  Virginia,  runs  westward,  leaving  nearly  all  of 
North  Carolina,  all  of  Georgia,  Alabama,  Mississippi, 
Louisiana,  and  Texas,  part  of  Tennessee,  Arkansas,  In- 
dian Territory,  New  Mexico,  Arizona,  and  the  southern 
part  of  California  south  of  the  Governmental  quarantine 
line,  in  the  tick-infested  part  of  the  United  States. 

This  quarantine  line  and  the  fact  that  all  Northem- 
l)red  cattle  shipped  into  the  South  have  Texas  fever, 
have  led  many  people  to  believe  that  Texas  fever  occurs 
only  in  Northern-bred  cattle,  and  never  in  the  native 
cattle  of  the  South.  But  it  has  been  proven  in  some 
<?ases,  beyond  doubt,  that  calves  are  not  b6m  immune 
to  Texas  fever  even  though  their  dams  are  immune.  In 
truth,  it  is  very  probable  that  all  cattle  are  bom  sus- 
ceptible to  Texas  fever,  and  only  acquire  immunity  after 
l)irth,  by  having  one  or  more  attacks  of  the  fever.  The 
micro-parasite  in  the  blood  of  the  dam  can  not  pass  into 
the  fcetus  in  the  uterus  because  the  blood  in  the  circula- 
tion of  the  mother  does  not  pass  directly  into  the  circu- 
lation of  the  foetus.  The  serum  of  the  blood  of  the 
mother  passes  through  membranes  into  the  circulation 
of  the  fcetus  and  it  is  very  probable  that  the  micro-para- 
Bite  does  not  pass  through  these  membranes.  Moreover, 
hlood  serum  contains  very  few  of  the  micro-parasites. 
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The  calves  that  are  born  of  immune  cows  and  live  in 
tick-infested  lots  or  pastures,  acquire  immunity  while 
young,  by  having  such  a  mild  attack  of  the  fever  that  it 
is  not  observed.  Possibly  complete  immunity  is  only 
acquired  by  two  or  more  mild  attacks  that  appear  as  the 
succeeding  broods  of  ticks  inoculate  them. 

Some  of  the  calves  born  of  immune  cows  escape  tick 
infestation,  and  consequently  escape  inoculation.  When 
full  grown,  or  several  years  old,  they  may  be  taken  into 
a  tick-infested  pasture  or  the  ticks  may  be  brought  to 
them  by  introducing  new  cattle  into  the  herd ;  then  they 
may  die  of  Texas  fever.  Many  farms  in  Alabama  are 
tick-free;  many  town  lots  are  tick-free;  parts  of  many 
farms  and  pastures  are  tick-free;  consequently  cattle 
that  are  bred  and  raised  in  such  tick-free  places  are  sus- 
ceptible to  Texas  fever.  Tick-free  lots,  pastures  and 
farms  are  so  made  by  keeping  all  cattle  off  them  for  one 
or  more  years,  by  rotation  of  crops  and  pastures,  by 
burning  the  grass,  by  killing  all  the  ticks  on  the  home 
cattle,  by  stock  law  all  the  year  round,  and  by  introduc- 
ing no  new  cattle  without  first  completely  ridding  them 
of  ticks.  Ticks  do  not  travel  any  great  distance  (a  few 
feet  only),  except  when  upon  their  host;  by  themselves, 
ticks  will  rarely,  if  ever,  cross  a  road  60  feet  wide. 
Hence  a  tick-infested  and  tick-free  farm  may  be  very 
near  each  other  and  remain  in  that  condition,  providing 
cattle  and  horses  are  not  permitted  to  go  from  one  farm 
to  the  other,  except  when  these  farm  animals  are  free 
of  ticks.  Records  of  losses  in  Alabama  of  native.  South- 
em-bred  cattle,  from  Texas  fever  have  been  reported  to 
me  every  year  for  several  years,  and  I  have  records  of 
Texas  fever  occurring  in  Alabama-bred  cattle  in  every 
season  of  the  year.  Of  course  the  severe  and  fatal  cases 
occur  mostly  in  hot  jyortions  of  the  year,  while  most 
cases  that  occur  in  winter  are  mild.  One  or  two  illustra- 
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tions  may  bring  out  some  of  the  above-mentioned  con- 
ditions. A  certain  dairyman  had  kept  his  cattle  and 
farm  free  of  ticks  for  several  years.  He  bought  some 
new  cattle,  which  were  infested  with  ticks,  and  placed 
them  in  his  herd.  In  due  time  his  home-raised  cows  be- 
gan to  die  with  what  he  called  "red  water,"  which  was 
Texas  fever.  Another  man  sold  his  entire  herd  of  cat- 
tle that  had  been  kept  free  of  ticks;  these  cattle  were 
moved  just  a  few  miles,  and  in  a  short  time  many  of 
them  died  of  Texas  fever.  Parties  who  buy  calves  or 
feeders  from  various  farms  in  a  neighborhood,  beat  or 
county,  nearly  always  lose  several  some  time  after  the 
calves  or  feeders  have  been  brought  together  in  the  new 
feeding  pens  or  pastures. 

It  might  be  well  to  state  here  that  Hunt  of  Australia 
claims  that  some  cattle  ticks  do  not  possess  the  micro- 
parasite  of  Texas  fever — especially  in  a  virulent  form. 
This  might  explain  some  of  the  outbreaks  of  Texas  fever 
among  Southern-bred  cattle  in  herds  that  are  collected 
from  many  different  farms  or  pastures.  But  so  far  as 
I  know,  all  ticks  of  this  species  in  the  United  States  that 
have  been  tested,  have  been  able  to  transmit  the  micro- 
parasite;  and  no  positive  facts  have  been  discovered  that 
show  that  the  micro-parasite  will  vary  in  its  virulency. 
Hence  we  must  regard  all  ticks  of  this  species  as  carriers 
of  the  Texas  fever  micro-parasite. 

THE  SOUTHERN  CATTLE  TICK  (BoopftiZws  bom«,Riley), 
is  said  to  be  a  native  of  Northern  Africa,  and  reached 
the  Southern  States  by  way  of  Spain,  South  America, 
Central  America  and  Mexico.  The  life  history  of  this 
tick,  as  discovered  by  Cooper  Curtice,  is  described  as  fol- 
lows : 

The  large  female  tick  (the  one  so  easily  observed  on 
cattle)  drops  to  the  ground  when  filled  with  blood  from 
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3ts  host ;  hides  in  some  secluded  place ;  lays-  or  dejyosits 
from  1,500  to  3,000  eggs,  and  then  dies.  The  incubation 
period,  or  time  required  for  the  eggs  to  hatch,  will  vary 
from  14  to  45  days;  the  length  of  time  depends  ujyon 
varying  conditions  of  temperature  and  moisture.  Warm 
weather  and  a  little  moisture  shortens  the  period  of  in- 
•cubation ;  cool  weather  or  heavy  i^ains  prevent  or  retard 
hatching  of  the  tick's  eggs  and  destroy  many  young  ticks. 
The  small  ticks  fresh  from  the  eggs  are  six-legged,  and 
very  lively^  collecting  in  bunches,  not  unlike  in  appear- 
ance a  mass  of  chicken  mites.    They  are  called  "seed 
ticks"  because  they  look  like  a  small  seed  or  because 
they  are  said  to  be  the  seed  of  the  tick.   They  crawl  or 
•climb  upon  grass,  weeds  or  any  object  near  the  place  of 
hatching.    Cattle  passing  through  the  grass  or  weeds 
will  became  infested  with  "seed  ticks,"  which  soon  at- 
tach themselves  by  their  mouth  parts  to  the  skin  of 
their  host.   In  12  to  15  days  the  "seed  tick"  molts 
("sheds  its  skin")  and  then  possesses  eight  legs  (4  pair) 
instead  of  six.  A  second  molting  occurs  in  from  four  to 
;six  days  after  the  first,  and  following  this  second  molt- 
ing, the  female  tick  very  soon  becomes  larger  than  the 
nmle;  the  male  possesses  jyointed  shoulders,  and  never 
gets  much  larger  after  the  second  molting.  The  female 
engorges  itself  with  blood  from  its  host,  and  thus  de- 
velops into  the  large,  plump,  fat  tick  that  can  be  so 
easily  observed  upon  infested  cattle,  and  when  mature 
-drops  to  the  ground  and  dies  laying  eggs.    Thus  the 
round  of  life  is  completed. 

COULD  ALABAMA  OR  THE  ENTIRE  SOUTH  EXTERMINATE 
THIS  SPECIES  OF  TICKS  ? 

According  to  some  authorities  tick  extermination  is 
I)ossible.   One  farm,  one  beat,  one  county  can  be  made 
-tick-free.    Why  not  an  entire  State?   If  every  cattle 
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owner  in  Alabama  would  voluntarily  (or  by  compul- 
sion) fight  for  the  extermination  of  the  tick  it  might  be 
accomplished  in  two  years.  But  extermination  would 
now  be  next  to  impossible  in  the  free-range  counties  of 
Alabama.  It  could  be  much  more  easily  accomplished 
in  stock  law  counties  where  the  cattle  are  not  per- 
mitted to  run  at  large  during  the  entire  year.  Every 
cattle  owner  being  required  to  keep  his  cattle  confined 
to  his  own  pastures  or  definite  limits  could,  by  use  of 
dips  or  washes,  destroy  the  ticks  on  his  cattle,  horses 
and  mules.  He  could  also  change  his  pasture  from  one 
part  of  his  farm  to  another,  at  least  once  a  year,  or  as 
often  as  he  applies  some  dip  or  wash  to  the  cattle  to 
kill  the  ticks.  The  best  time  to  get  rid  of  the  ticks  on 
the  cattle  is  in  the  winter  when  there  are  very  few  ticks. 
Once  getting  the  cattle  entirely  free  of  ticks,  they  could 
then  be  put  in  a  pasture  where  no  cattle  had  been  for 
one  year  or  more.  Following  this  the  cattle  must  be  in- 
spected closely  once  every  week,  and  if  ticks  should  ap- 
pear again  kill  them  with  dips  and  washes.  Three  ap- 
plications of  a  tick-destroying  dip  or  w^ash  should  be 
made;  the  second  application  should  be  given  about  ten 
days  after  the  first,  and  the  third  about  ten  days  after 
the  second.  The  cattle  are  then  ready  to  go  into  the 
tick-free  pasture.  If  the  herd  is  large  it  would  be  best 
to  construct  a  dipping  tank  large  enough  to  immerse 
one  animal  at  a  time.  The  tank  might  be  wholly  or 
partly  sunk  into  the  ground,  having  a  pen  and  approach- 
ing chute,  and  a  draining  platform  near  the  exit  chute. 
The  Bureau  of  Animal  Industry  at  Washington,  and 
Dr.  Francis  of  College  Station,  Texas,  have  used  large 
dipping  tanks,  and  by  applying  to  either  of  them  by  let- 
ter, plans  arid  methods  of  constructing  such  tanks  might 
be  secured.  Beaumont  oil  floating  on  warm  water  in  the 
tank  could  be  used  to  destroy  ticks.    It  is  cheap,  and 
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could  be  applied  full  strength.  Cotton  seed  oil  or  kero- 
sene oil  emulsion  can  be  used,  but  they  are  more  ex- 
pensive  than  Beaumont  oil.  Where  a  farmer  has  onljr 
a  few  cattle  the  Beaumont  oil  could  be  applied  with 
cotton  lint  or  rags  by  putting  each  animal  in  a  brake  or 
chute  and  going  over  the  animal  thoroughly  with  the 


All  new  animals  entering  the  herd  must  be  made  tick- 
free  before  being  turned  into  the  pasture  with  the  herd.. 

What  would  be  gained  by  having  Alabama  or  the  en- 
tire South  free  of  ticks? 

The  most  important  advantage  would  be  free  and  un- 
restricted cattle  trade  with  the  North,  and  all  of  Europe 
at  all  seasons  of  the  year.  You  could  then  bring  into 
the  South  cattle  from  the  North  at  any  season  of  the 
year  without  danger  of  loss  from  Texas  fever.  If  Ala- 
bama or  any  Southern  State  were  to  produce  "feeders'^ 
or  "stockers"  they  could  be  shipped  directly  to  the  corn 
belt  States  at  any  season,  and  not  be  hampered  by  a 
quarantine  extending  from  March  or  April  until  No- 
vember or  December.  In  short,  the  entire  train  of 
troubles  coming  from  Texas  or  Southern  cattle  fever 
would  be  wiped  out.  All  of  this  would  be  most  desirable 
if  all  the  tick-infested  States  would  line  up  and  com- 
pletely exterminate  the  tick.  But  if  one  county  or  beat 
should  exterminate  the  ticks  within  its  borders  (unless 
it  be  adjacent  to  the  Government  quarantine  line),  it 
would  be  in  a  great  deal  of  trouble  by  its  isolation.  Un- 
less adjacent  to  the  quarantine  line  it  could  not  ship  its 
cattle  out  only  at  such  times  as  could  the  tick-infested 
counties.  Moreover,  breeders  in  the  tick-infested  coun- 
ties could  not  buy  cattle  in  the  tick-free  county  because 
such  cattle  are  as  susceptible  to  Texas  fever  as  the  North- 
em-bred  cattle.  Cattle  from  tick-infested  counties 
could  not  be  taken  into  a  tiek-free  county  without  keep- 
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ing  them  in  quarantine  until  they  are  made  tick-free  by 
clipping,  etc. 

The  question  of  extermination  of  the  tick  resolves 
itself  into  this:  It  is  a  good  thing  for  counties  of  town- 
ships contiguous  to  the  Government  quarantine  line  to 
make  a  fight  to  exterminate  the  tick  and  have  the  quar- 
antine line  moved  South  of  them.  But  to  commence  in 
the  center  of  a  tick-infested  State  would  only  lead  to 
trouble  by  increasing  the  number  of  outbreaks  of  Texas 
fever  or  by  completely  shutting  off  tick-free  places  from 
cattle  trade  with  surrounding  territory.  I  would  not 
advise  local  tick  extermination  in  Alabama  except  to  get 
small  pastures  or  places  for  acclimation  purposes,  and 
such  places  are  not  absolutely  necessary  for  the  new 
methods  of  acclimating  Northern  or  foreign-bred  cattle. 
Now  this  does  not  mean  that  any  cattle  owner  should 
permit  his  cattle  to  become  literally  covered  with  ticks, 
"but  instead  every  cattle  owner  can  keep  off  the  excessive 
number  of  ticks  and  yet  have  a  sufficient  number  of 
ticks  to  keep  his  cattle  immune  and  to  permit  the  calves 
to  acquire  immunity.  No  doubt  excessive  tick  infesta- 
tion retards  the  growth  and  development  of  beef  cattle, 
and  also  the  milk-producing  capacity  of  the  milch  cow. 


HOW  TO  RECOGNIZE  AND  DISTINGUISH  TEXAS  FEVER  IN 


1.  Learn  the  history  of  the  diseased  cattle.  Were 
they  bred  and  raised  in  a  tick-infested  or  a  tick-free  re- 
gion? Were  new  ticky  cattle  brought  into  the  herd,  or 
were  the  sick  cattle  put  into  a  new  pasture  where  ticks 
are  present,  either  upon  cattle  or  in  the  pasture?  Look 
carefully  for  the  small  ticks  upon  the  sick  cattle.  It 
takes  an  inexperienced  person  some  time  to  find  the 
small,  young  ticks.   In  some  cases  the  ticks  may  have 
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been  entirely  or  partially  removed  by  use  of  oils  or  drugs 
or  dips,  but  not  until  after  the  ticks  had  inoculated  the 
animal. 

2.  The  temperature  of  a  tick-inoculated  animal  may 
rise  before  any  other  symptoms  are  observed-  In  mild 
cases  the  temperature  will  range  between  103  and  105 ; 
in  severe  cases  it  may  vary  from  105  to  108  degrees  Fah. 
The  temperature  may  remain  above  normal  a  few  days 
then  drop  to  normal  (102)  for  a  few  days.  In  chronic 
eases  there  may  be  variable  or  regular  periods  of  alter- 
nate rising  and  falling  of  the  sick  animaPs  temperature. 
(See  Admiral's  temperature  record  in  Table  No.  II.) 

3.  Ii;i  mild  cases  the  appetite  is  capricious  or  change- 
able. The  sick  animal  may  refuse  feed  at  one  time,  and 
at  another  eat  quite  or  nearly  a  normal  or  full  feed.  In 
acute  or  severe  cases  the  appetite  is  entirely  or  almost 
completely  lost;  the  sick  animal  may  nibble  at  this  or 
that  feed,  but  will  eat  very  little.  Rumination  is  sus- 
pended (does  not  chew  the  cUd)  in  all  severe  cases,  dur- 
ing the  high  fever  period,  and  some  times  until  conva- 
lescence begins ;  this  would  lead  some  persons  to  claim 
that  the  animal  was  sick  from  "loss  of  cud.'' 

4.  At  first  or  during  the  high  fever  period,  the 
bowels  are  inactive.  Loss  of  appetite,  ceasing  to  rumi- 
nate and  inactivity  of  the  bowels  indicate  that  digestion 
is  suspended.  The  inactivity  of  the  bowels  may  be  in- 
directly a  result  of  loss  of  red  blood  cells,  a  result  of  the 
high  fever,  or  it  may  be  due  to  congestion  and  sometimes 
inflammation  of  smaller  or  larger  areas  of  mucous 
membrane  lining  the  fourth  or  true  stomach  and  of  the 
intestines.  Sometimes  upon  post  mortem  examination 
the  mucous  membrane  of  the  fourth  stomach  and  of  in- 
testines are  found  eroded  or  ulcerated — the  membrane 
in  small  spots  or  patches  has  sloughed  oflF.  No  doubt 
that  the  bowels  are  paralyzed,  and  no  amount  of  heavy 
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purgatives  will  move  them  in  that  condition.  Very 
probably  many  cases  are  killed  by  frequent  doses  of 
heavy  purgatives,  when  small  oleaginous  (raw  linseed 
oil)  laxatives  should  be  given  to  soothe  the  inflamed 
areas.  Fermentation  may  be  kept  down  by  giving  dram 
doses  of  creolin  in  one-half  pint  of  water  three  or  four 
times  per  day.  When  the  animal's  condition  changes 
for  the  better,  or  begins  to  improve,  the  bowels  maj 
then  become  freely  active;  but  in  no  case  should  the 
active  bowels  be  checked;  this  will  be  corrected  as  the 
animal  improves. 

5.  The  respirations  may  be  slightly  accelerated,  but 
in  acute  cases  they  are  very  rapid,  running  as  high  as  3( 
to  60  per  minute.  The  rapid  respirations  are  short  oi 
shallow,  and  in  some  cases  are  accompanied  by  a  cough 
and  sometimes  by  groaning  or  grunting  sounds. 

6.  The  pulse  in  acute  cases  is  rapid  and  as  the  numbei 
of  red  blood  cells  decrease,  the  pulse  grows  weaker.  The 
weakness  of  heart  and  blood  vessels  and  general  muscu 
lar  weakness  cause  the  patient  to  lie  down  much  of  th( 
time.  When  it  attempts  to  walk  the  gait  is  wabbling 
staggering,  unsteady  equilibrium.  Sometimes  the  sict 
animal  stands  with  depressed  head  and  arched  back. 

7.  The  kidneys  are  usually  quite  active.  Larg( 
quantities  of  urine  are  passed.  In  mild  cases  the  urin( 
is  darker  than  usual  and  in  severe  cases  the  urine  maj 
be  blood  red  (port  Avine  color).  This  excess  of  coloi 
is  the  coloring  matter  from  the  broken-down  red  cells 
of  the  blood,  and  it  is  excreted  from  the  body  largeh 
by  the  kidneys.  The  red  colored  urine  does  not  contaii 
blood,  yet  it  leads  many  to  call  the  disease  "bloody  mur 
rain''  or  "red  water."  Remember  that  all  acute  case 
or  fatal  cases  do  not  pass  red  urine,  but  out  of  a  num 
ber  of  sick  animals  in  a  herd  some  of  the  severe  casei 
will  pass  red  urine. 
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8.  In  some  cases  the  eyelids  become  swollen  so  much 
that  the  animal  can  hardly  open  the  lids  suflBciently 
wide  to  see.  Many  cases  are  accompanied  by  a  more  or 
less  prominent  swelling  under  throat  or  root  of  the 
tongue,  between  the  branches  of  the  lower  jaw. 

As  a  rule  the  sick  animal  becomes  separated  from  the 
rest  of  the  herd ;  if  weather  is  warm  it  seeks  the  shade, 
stands  with  arched  back  and  shrunken  abdomen,  or  lies 
down  from  weakness.  In  cool  weather,  or  during  the 
winter  season,  many  cases  perish  largely  from  exposure 
to  cold  nights  and  cold  rains. 

EXAMINATION  AFTER  DEATH  may  help  one  in  making 
an  accurate  decision  in  regard  to  the  disease  causing  the 
death  of  the  animal.  Post  mortem  conditions  are  some- 
times quite  characteristic  and  constant ;  yet  in  some  in- 
stances some  of  the  common  characteristics  may  be  ab- 
sent or  not  sufficiently  marked  as  to  be  recognized.  The 
condition  of  the  carcass  as  to  flesh  will  vary  with  the 
length  of  time  the  animal  w^as  sick,  and  the  type  or  se- 
verity of  the  disease.  As  a  rule  a  few  days  of  high  fever 
that  suspends  all  digestive  action  will  lead  to  rapid 
emaciation.  In  cutting  through  the  skin  notice  that 
there  is  very  little  blood  in  it  or  the  tissue  just  under  the 
skin,  and  the  small  amount  of  blood  in  the  skin  is  pale, 
and  does  not  readily  coagulate.  After  opening  the  ab- 
dominal cavity,  examine  the  liver,  the  spleen,  the  kid- 
neys, the  bladder,  the  stomachs,  and  the  intestines.  If 
the  animal  died  in  one  to  three  days  after  becoming  sick 
the  liver  may  be  very  large — engorged  wath  blood  and 
bile,  giving  it  a  rather  dark  brown  color;  but  if  the 
animal  lived  a  number  of  days  after  becoming  sick  the 
liver  will  be  engorged  with  bile  and  will  have  a  deep 
yellowish  tinge;  this  yellow  color  is  very  prominent  upon 
a  cut  surface  of  the  liver.   The  gall  bladder  is  usually 
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excessively  distended  with  thick  flaky  bile.  The  bile  is 
said  to  be  thicker  and  more  flaky  in  cases  that  were  sick 
several  days  before  dying  than  it  is  in  cases  that  die  in 
a  short  time  after  becoming  affected. 

The  spleen  or  "melt"  is  generally  much  larger  than 
it  is  in  the  healthy  animal ;  it  may  be  three  or  four  times 
as  large  as  a  normal,  healthy  one.  It  is  darker  than  a 
normal  one,  and  when  cut  open  its  bluish-black  con- 
tents slowly  flow  out.  There  are  some  genuine  casee  of 
Texas  fever  in  which  the  spleen  is  not  very  much  en- 
larged or  changed  in  color  and  structure. 

The  mucous  membrane' lining  the  fourth  stomach  and 
intestines  may  be  inflamed  or  eroded  in  spots  or  patches; 
<'ut  them  open  and  wash  away  the  contents  so  that  the 
red,  inflamed  or  ulcerated  condition  may  be  distinctly 
observed.  In  some  cases  the  contents  of  the  fourth 
stomach  and  of  the  intestines  in  places  may  be  tinged 
with  blood;  if  the  intestinal  contents  are  hard  and  flrm 
they  may  be  surrounded  by  a  gelatinous  material  or 
exudate  that  is  in  places  tinged  with  blood. 

In  severe  cases  when  the  animal  dies  early  in  the 
course  of  the  disease,  the  kidneys  may  be  enlarged  and 
they  may  have  a  uniform  brownish  red  color  through- 
out their  entire  structure.  Cover  glass  smears  made 
with  blood  taken  from  the  kidneys  \^dll  show  that  a  very 
large  per  cent,  of  the  red  blood  cells  contain  the  micro- 
parasite.  The  bladder  will  usually  contain  more  or 
less  dark  brown  or  red  colored  urine.  The  color  is  pro- 
duced by  the  haemoglobin  that  is  held  in  solution  in  the 
urine  and  comes  from  the  disintegrated  red  cells  of  the 
blood.   The  urine  also  contains  albumen. 

The  white  membranes  or  tissues  of  the  body — such  as 
the  serous  and  mucous  membranes,  the  connective  tis- 
sue under  the  skin,  etc. — may  become  tinged  with  yel- 
low very  like  the  jaundice  yellow  in  man.  This  is  most 
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prominent  or  marked  in  chronic  cases  or  cases  of  long 
duration. 

The  heart,  according  to  Smith,  has  the  right  ventri- 
cle "distended  with  blood,  fluid  or  clotted,  according  to 
the  time  elapsing  between  death  and  the  examination. 
The  left  ventricle  is  usually  firmly  contracted  and  may 
contain  a  small  quantity  of  fluid  or  clotted  blood."  The 
small  extravasations  of  blood  under  the  epicardium  and 
endocardium  are  quite  constant;  they  are  most  numer- 
ous on  the  outside  and  inside  of  the  left  ventricle. 


IMMUNITY  means  that  an  animal  is  not  susceptible  to 
Texas  fever.  It  is  now  believed  that  an  animal  can  ac- 
quire immunity  only  by  having  the  disease— one  or  more 
attacks.  One  severe  attack  of  the  fever  or  two  or  more 
mild  attacks  usually  insure  a  safe  immunity. 

Immunity  will  last  as  long  as  the  life  of  the  animal, 
if  said  animal  becomes  infested  with  ticks  one  or  more 
times  each  year  of  its  life.  But  my  observation  of  the 
disease,  as  it  occurs  in  native  Alabama-bred  cattle,  leads 
me  to  believe  that  immunity  can  be  lost  in  two  or  three 
years  by  keeping  the  animal  free  of  all  ticks.  I  am  con- 
fident that  loss  of  immunity  in  this  way  explains  the  oc- 
casional outbreak  of  Texas  fever  in  herds  that  have  been 
kept  free  of  ticks  for  two  or  more  years,  and  then  letting 
the  cattle  become  infested  with  ticks. 

METHODS  OF  PRODUCING  IMMUNITY  TO  TEXAS  FEVER. 

The  natural  method  is  the  one  in  which  the  ticks  do 
the  inoculating.  Four  different  forms  of  tick  inocula- 
tions have  been  tried.  In  many  instances  Northern-bred 
cattle  were  brought  into  the  South,  turned  out  with  the 
herd ;  i)ermitted  or  forced  to  "rough  it,''  and  survive  or 
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perish  with  slight  or  excessive  tick  inoculation  and  pooi 
care.  Fifty  to  ninety  per  cent,  of  Northern-bred  and  im 
ported  cattle  so  treated  died — ^a  mortality  too  great  to 
profitable.  A  modified  form  of  this  careless  way  ha 
been  employed  by  many  with  much  more  favorable  re 
suits.  The  susceptible  animals  are  kept  by  themselvo 
in  barns,  pastures  and  lots  separated  from  native  South 
em  cattle ;  at  the  same  time  a  few  ticks  are  allowed  U 
get  on  the  cattle,  but  excessive  tick  infestation  is  pre 
vented.  In  a  majority  of  such  animals  tick-inoculatioi 
occurs  gradually.  One  summer  in  the  South  undei 
fiuch  conditions  has  usually  produced  immunity.  How 
ever,  losses  by  this  means  are  too  great  to  recommend  r 
when  better  means  can  be  obtained. 

Dr.  Connoway  of  the  Missouri  Experiment  Station 
and  Dr.  Francis  of  the  Texas  Experiment  Station,  hav< 
tried  to  control  tick  inoculation  by  placing  a  definit 
number  of  young  seed  ticks  upon  the  suscpetible  ani 
mals  at  different  times.  (Collect  full  grown  female  ticki 
from  Southern  cattle  and  put  them  in  a  fruit  jar  oi 
some  vessel  having  a  little  moist  earth  at  the  bottom 
this  jar  is  then  placed  in  an  incubator  or  in  the  kitchei 
near  a  warm  chimney  or  stove;  in  15  to  20  days  th( 
female  ticks  will  have  deposited  their  eggs  and  the  eggJ 
will  have  hatched  into  a  mass  of  lively  seed  ticks.  Abou 
25  of  these  seed  ticks  are  placed  upon  each  susceptible 
animal  (best  time  in  late  fall  or  in  winter)  and  they  wil 
inoculate  each  animal  so  that  in  the  course  of  10  to  3( 
days  the  fever  will  appear.  When  the  animals  recovei 
from  the  mild  attack  of  the  fever  (say  in  40  to  50  days] 
a  larger  number  (about  100)  of  incubator  seed  ticks  sljs 
put  upon  each  animal ;  this  should  produce  a  second  at 
tack  of  fever.  When  the  cattle  recover  from  it  they  an 
immune  and  ready  for  the  pasture.  At  no  time  in  thii 
treatment  should  the  cattle  want  for  good  feed  and  pro 
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tection  from  cold  nights  and  rains.  .Some  losses  occur 
by  this  method,  and  it  is  a  little  more  inconvenient  and 
uncertain  than  either  of  the  two  methods  that  will  be 
mentioned  following  this. 

The  fourth  modified  form  of  tick  inoculation  is  the 
one  where  sucking  calves,  2  to  4  months  old,  are  brought 
into  the  South  in  the  fall  or  winter  or  early  spring,  and 
allowed  to  take  milk  from  a  Southern-bred  cow  or  are  fed 
fresh  sw^eet  milk  from  a  Southern  cow.  While  young 
and  during  the  time  before  it  is  weaned,  put  a  few  seed^ 
ticks  upon  the  calf  or  permit  them  to  get  upon  it  in  small 
numbers.  Natural  tick  inoculation  will  then  occur  when 
the  calf  is  best  able  to  resist  severe  fever  and  to  recover 
from  it.  It  is  possible  that  the  milk  of  a  Southern-bred 
immune  cow  may  have  some  immunizing  power,  but  I 
doubt  it.  I  think  the  milk  of  a  non-immune  cow  would 
be  as  effective  because  it  keep&  the  calf  in  the  best  of 
condition  to  resist,  and  to  recover  from,  the  fever  or  at- 
tack of  the  micro^parasites  upon  the  red  blood  cells.  It 
is  a  well-known  fact  that  young  calves  or  cattle  do  not 
have  Texas  fever  in  as  severe  a  form  as  do  older  or  ma- 
ture cattle.  All  competent  observers  or  investigators 
of  Texas  fever  have  noted  that  fact.  According  to  Hunt 
of  Australia,  ( who  produced  by  inoculation  the  fever  in 
calves  born  of  immune  cows),  immunity  is  not  inherited. 
It  is  very  probable  that  all  Southern-bred  calves  do  not 
inherit  immunity,  but  acquire  it  after  birth  by  tick  in- 
oculation. No  doubt  that  the  vast  majority  of  South- 
em-bred  calves  have  the  fever  in  such  a  mild  form  that 
it  is  not  appreciable.  This  partial  immunity  of 
calves  to  the  fever  may  be  explained  by  the  fact  that 
young  animals  have  a  greater  number  of  red  blood  cells 
per  cubic  millimeter  than  do  older  animals,  and  can 
carry  on  the  functions  of  the  blood  better  in  case  of  loss 
of  red  blood  cella   Also,  the  power  of  reproducing  red 
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.  lAood  cells  is  greater  in  the  joung  than  in  the  ol 
animals.  This  may  be  due  to  the  fact  that  there  i 
relatively  greater  quantity  of  red  marrow  in  the  yoi 
animals,  and  this  red  marrow  tends  to  reproduce 
blood  cells  nearly  as  fast  as  they  are  destroyed  by 
micro-parasite.  The  general  vigor  of  a  young  anii 
may  add  to  its  resisting  and  recuperating  power.  M< 
over,  it  is  well-known  that  young  animals  exhibit  gres 
power  of  repairing  wounds  and  recovering  from  aim 

•any  disease  than  older  ones.  Broken  bones  unite  quic 
and  better  in  young  animals  than  in  mature  ones. 
Dr.  Francis  remarks,  this  method  of  immunizing  si 
ing  calves  is  a  good  and  safe  way  for  farmers  who  1 
a  few  animals ;  but  where  many  animals  are  wanted 
a  large  ranch  it  is  cheapest  to  use  the  defibrinated  bl 
method.  One  drawback  to  immunizing  calves  is  t 
the  owner  must  wait  one  or  two  years  before  the  eaJ 
develop  into  breeding  animals;  it  means  loss  of  ti 
but  is  a  safe  method. 

The  Defebrinated  Blood  Method  of  producing 
munity  to  Texas  fever  in  cattle  was  originated  or  < 
covered  in  Australia.  It  has  been  most  extensively 
ployed  i  nthis  country  by  Dr.  Oonnoway  of  the  MissQ 
Exi)eriment  Station,  and  Dr.  Francis  of  the  Texas  : 
periment  Station.  It  has  been  tested  by  the  Bureai] 
Animal  Industry  at  Washington,  D.  C,  and  by  the  Loi 
iana,  the  Mississippi  and  the  Alabama  Experiment  6 


Brefly  speaking,  it  consists  in  inoculating  a  susce; 
ble  or  non-immune  animal  with  blood  that  is  fres 
drawn  from  an  immune  animal  and  defebrinated.  ^ 
animal  from  which  the  blood  is  derived  should  be 
least  two  years  old,  and  Southern-bred,  and  known 
have  had  ticks  upon  it  some  time  during  the  second  si 
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mer  of  its  life.  A  Northern-bred  animal^  that  has  ac^ 
quired  immunity  by  haying  had  an  attajck  of  Texas  fever 
within  one  year,  may  also  be  used  as  a  source  of  blood 
for  inoculation.  After  securing  the  animal  the  follow- 
ing instruments  and  articles  should  be  prepared  for  the 
inoculation  : 

A  sterilized  hypodermic  syringe^  one  or  two  sterilized: 
scalpels  or  sharp  knives,  one  or  two  sterilized  aspirat- 
ing needles  with  an  inside  diameter  of  1  to  2  milli- 
meters; a  clean  sterilized  beaker  or  wide-mouth  bottle,, 
containing  a  small  glass  rod,  and  the  bottle  or  beaker 
should  be  plugged  with  aseptic  absorbent  cotton;  one 
pair  of  scissors,  a  2  per  cent,  solution  of  creolin,  and 
sterilized  cotton  or  sponge,  and  sterilized  distilled 
water.  The  water  may  be  sterilized  by  boiling  one  hour. 

Any  or  all  of  the  above  named  articles,  except  the- 
creolin  solution  and  water,  may  be  sterilized  by  placing 
them  in  a  vessel  of  cold  water,  and  then  heating  the- 
water  until  it  boils  for  one  hour. 

The  animal  from  which  the  blood  is  to  be  drawn  may 
be  secured  by  using  a  cattle  nose-leader  or  by  casting  it 
with  ropes,  hobbles,  etc.  Clip  the  hair  very  close  over 
a  space  3  to  6  inches  long  and  2  inches  wide  along  the 
jugular  forrow  on  either  side  of  the  neck  (just  over  the 
jugular  vein).  Wash  the  clipped  skin  with  soap  and 
water ;  then  with  the  creolin  solution  and  then  with  dis- 
tilled water.  Now  cord  the  neck  of  the  animal  as  the 
neck  of  a  horse  is  corded  just  before  it  is  to  be  bled. 
When  the  neck  is  corded  the  jugular  vein  stands  out 
prominently.  Now  the  aspirating  needle,  with  its  point 
inclined  toward  the  head,  is  pushed  into  the  jugular  vein- 
and  the  blood  that  escapes  threugh  the  hollow  needle  is 
caufi^ht  in  the  sterilized  breaker  or  wide-mouth  bottle, 
and  stirred  slowly  with  the  glass  rod,  being  careful  to* 
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liold  the  "Cotton  plug  over  the  mouth  of  the  breaker  or 
T3ottle  while  stirring.  As  the  fibrin  collects  in  clots  on 
the  glass  rod,  it  may  be  lifted  out,  and  by  a  quick  jerk 
of  the  rod  the  clot  is  dislodged  from  the  rod  and  the  rod 
is  then  returned  to  the  breaker  or  bottle,  and  the  blood 
is  stirred  until  no  more  fibrin  collects  on  the  glass  rod. 
In  the  breaker  or  bottle  will  remain  nearly  all  of  the  red 
blood  cells  floating  in  the  blood  serum  and  some  of  these 
Ted  blood  cells  will  contain  the  micro-parasites  that 
cause  Texas  fever.  This  deferinated  blood  should  be 
kept  warm  (above  90  degrees  Fah.)  and  when  the  sus- 
-ceptible  animals  are  ready  for  inoculation,  the  defebri- 
nated  blood  may  be  drawn  into  the  warm  hypodermic 
«yringe  and  1  cc  injected  under  the  skin  of  each  sus- 
ceptible animal.  Remember  that  it  is  essential  that  the 
defibrinated  blood  should  be  kept  warm  and  that  the 
inoculations  should  be  made  as  soon  as  possible  after  the 
4efirinated  blood  is  prepared,  because  it  may  become 
cool,  or  contaminated  with  septic  or  pus  germs.  It  is 
best  to  have  the  cattle  that  are  to  be  inoculated  con- 
fined by  halter  or  chains  or  stanchions  in  stalls.  I 
should  not  advise  the  use  of  defibrinated  blood  that  is 
over  an  hour  old. 

In  about  six  to  ten  days  after  the  inoculation  the  tem- 
perature of  the  inoculated  animals  will  rise,  ranging  be- 
tween 103  and  106  de^ees  Fah.  The  fever  may  con- 
tinue from  3  to  15  or  more  days;  then  fall  to  normal 
(102);  a  secondary  fever  usually  begins  about  the 
thirtieth  day  after  the  inoculation  and  may  continue  for 
several  days.  According  to  Pound,  Francis  and  Conno- 
way  the  primary  inoculation  fever  appears  in  6  to  10 
days,  and  the  secondary  inoculation  fever  appears  about 
the  thirtieth  day  after  the  inoculation.  The  primary  in- 
oculation fever,  as  a  rule,  is  more  regular  or  will  occur 
with  greater  regularity  than  the  secondary  inoculation 
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fever.  In  many  cases  the  primary  inoculation  fever  will 
be  constant  and  regular,  thereafter  the  temperature 
may  rise  and  fall  irregularly.  In  rare  instances  there 
may  be  a  low  continuous  fever  covering  20  to  40  days. 
Again  there  may  occur  but  one  fever  period  and  that 
occur  20  to  30  days  after  the  inoculation.  As  a  rule,  it 
requires  from  40  to  50  days  to  pass  through  the  inocula- 
tion fever  periods.  After  recovery  from  the  first  inocu- 
lation, a  second  one  is  given  to  each  animal.  In  case  the 
first  inoculation  does  not  produce  a  fever  running  up  to 
105,  it  is  always  best  to  give  a  second  inoculation  and 
increase  the  dose  of  defibrinated  blood ;  if  1  cc  was  em- 
ployed in  the  first  inoculation,  use  2  cc  of  defibrinated 
blood  in  the  second  inoculation.  As  a  rule,  the  second 
inoculation  produces  fever  periods  as  in  the  first  inocu- 
lation, but  the  fever  is  milder  than  it  was  following  the 
first  inoculation. 

Inoculations  to  produce  immunity  to  Texas  fever 
should  be  made  in  the  South  sometime  between  Nov.  1st 
and  the  following  March  1st,  and  never  during  hot 
weather.  During  the  early  spring  or  during  the  winter, 
immediately  after  the.  cattle  have  recovered  from  the 
inoculation  fever,  permit  a  few  ticks  to  get  on  them. 
And  when  the  hot  weather  of  June,  July,  August  and 
September  comes,  keep  off  the  excess  of  ticks  by  apply- 
ing once  per  week  over  places  where  ticks  are  most  fre- 
quently found  on  the  animals,  crude  Beaumont  oil,  or 
a  20  per  cent,  kerosene  oil  emulsion. 

Immune  animals  are  injured  to  some  extent  by  sup- 
porting an  excessive  number  of  ticks. 

In  looking  for  accurate  results  from  a  large  number 
of  inoculations  I  wrote  Dr.  Francis  of  the  Texas  Ex- 
periment Station,  and  he  kindly  gave  me  the  valuable 
facts  which  you  may  see  in  his  letter  published  below. 
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Notice  that  out  of  1,500  animals  inoculated  by  him 
-per  cent,  were  lost  by  inoculation  fever  and  less  thai 
per  cent,  by  exposure  to  tick  inoculation  after  recovc 
from  defibrinated  blood  inoculation.  Remember  tl 
the  vast  majority  of  the  cattle  inoculated  by  him  wi 
placed  in  large  pastures  on  ranches  where  little  or 
attempt  was  made  to  keep  off  ticks;  and  that  in  ma 
previous  instances  Northern-bred  cattle  under  like  a 
ditions  had  a  mortality  as  high  as  50  to  90  per  cent- 


Dr.  C.  A.  Gary,  Auburn,  Ala. 

Dear  Doctor — I  have  your  letter  of  the  2nd 
regard  to  our  experiments  with  Texas  fever.  I  am  p 
paring  a  bulletin  on  the  subject  now  and  hope  to  have 
off  within  six  weeks.  I  have  inoculated  about  1,5 
calves.  These  run  all  the  way  from  a  few  months  old 
two  years  of  age.  I  cannot  tell  you  without  sevei 
hours'  work  just  how  many  of  each  age.  I  may  » 
however,  that  the  best  age  is  about  one  year  old.  T 
best  time  of  the  year  is  any  time  from  November 
March. 

We  consider  one  cubic  centimeter  as  a  standard  do 
We  use  all  the  way  from  one-half  of  one  cc  to  two  « 
but  one  cc  is  a  standard  dose.  We  take  the  blood  dir^ 
from  the  jugular  vein  of  any  Texas-raised  animal  tl 
is  in  good  health.  We  usually  take  something  that 
two  or  three  years  old,  so  as  to  avoid  the  transmissi 
of  tuberculosis. 

As  a  general  rule,  we  make  two  inoculations.  I  thii 
however^  that  one  is  enough,  but  we  use  two  merely  to 
sure  of  an  infection.  If  the  time  between  inoculati 
and  exposure  to  ticks  is  several  months,  I  favor  two  i 
oculations. 


College  Station,  August  5,  1901. 
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I  think  that  all  our  calves  born  in  Texas  are  suscepti- 
ble to  fever,  but  pass  through  it  while  they  are  still 
joung.  I  have  seen  some  of  our  calves  with  the  acute 
fever  and  passing  red  urine  that  were  born  and  raised 
here.  If  they  be  raised  in  a  pen,  say  in  town,  the  death 
rate  is  pretty  high  among  them,  but  those  that  are  raised 
•out  in  pastures  the  death  rate  is  very  low,  and  the  at- 
tacks escapes  ordinary  observation. 

The  mortality  from  inoculation  fever  is  about  3^  per 
cent  Dr.  Conoway  has  written  me  the  exact  number 
that  he  has  done,  and  the  mortality.  It  is  essentially 
the  same  as  ours,  but  I  hardly  feel  at  liberty  to  give  you 
his  data.  He  will  certainly  supply  you  with  it  if  you 
write  him.     I  am  yours  very  truly, 


P.  S. — ^To  make  a  general  statement  will  say  that  we 
now  save  about  90  per  cent,  of  all  Northern  cattle 


M.  Francis. 


ironght  into  this  country. 


M.  P. 
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TABLE  II. 

Temperature  Records  of  Registered  Bulls  which  had  Texas  Fe^ 
as  a  result  of  Tick  Inoculation  the  first  Summer  following  Defih 
nated  blood  Inoculation. 


DATE. 


I  Admiral. 


Charley 


I 


1900. 


I  A.  M.  I  I'  M 


August  10  ... 
August  11  ... 
August  12  ... 
August  13  . . . 
August  14  ... 
August  15  . . . 
August  16  ... 
August  18  ... 
August  19  ... 
August  20  ... 
August  21  ... 
August  22  ... 
August  23  ... 
August  24  . . . 
August  25  . . . 
August  26  ... 
August  27  . . . 
August  28  . . . 
August  29  ... 
August  30  . . . 
August  31  . . . 
September  1  . 
September  2  . 
September  3  . 
September  4  . 
September  5  . 
September  6  . 
September  7  . 
September  8  . 
September  9  . 
September  10 
September  11 
September  12 
September  13 
September  14 
September  15 
September  16 
September  17 
September  18 
September  19 
September  20 
September  21 
September  22 
September  23 
September  24 
September  25 
September  26 
September  27 


A.  M 


105.8 
106.4 
106.0 
105.0 
101.8 
100.0 


107.0 
106.0 
105.0 
103.6 
103.0 
100.6 
104.0 
104.0 
104.0 
103.0 
103.0 
103.0 
103.0 
103.4 
103.2 
103.0 
103.0 
103.6 
103.0 
103.0 
104.0 
103.0 
103.0 
103.0 
103.4 
102.8 
103.0 
102.8 
102.8 
102.6 
102.0 
101.6 
101.6 
101.4 
102.4 
101.8 
101.6 
102.8 
102.2 
102.2 


107.0 
106.2 
106.4 
104.8 
106.6 
100.8 
101.0 
105.4 
107.4 
105.6 
105.4 
105.0 
105.0 
104.8 
104.8 
104.9 
104.2 
105.0 
105.0 
104.2 
104.2 
104.2 
103.8 
103.9 
104.4 
104.4. 
104.2 
104.2 
103.8 
104.8 
104.3 
104.6 
104.8 
103.0 
103.8 
104.6 
104.8 
103.8 
102.8 
104.8 
104.4 
104.4 
104.2 
104.6 
104.8 
105.0 
103.8 
105.0 


106.2 
105.4 
103.0 
101.0 
101.0 
101.2 


105.0 
104.8 


105.0 
101.8 
102.0 
102.0 
101.8 
101.8 
101.8 
101.8 
102.4 


107.0 
106.0 
104.8 
101.8 
102.8 
102.0 
103.0 
105.8 
105.4 
106.3 
104.8 
102.8 
102.4 
103.4 
102.4 
104.0 
102.4 
104.4 
105.0 
104.4 
103.6 
102.0 
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TABLE  n  —Continued, 


DATE. 


I     Admiral      [      (-hartey.     |  Champion 


1900 


I  A  M  I  P  M.    I  A  M  I  P  M.  I  A  M 


P.M. 


103.0 

105.6 

1  AR  ft 
J.UO .  0 

101.0 

104.6 

101.8 

103.8 

104.0 

104.6 

103.2 

104.4 

103.2 

104.6 

103.6 

102.8 
103.6 
102.8 
102.8 
102.8 
103.2 
104.0 
102.8 

« 
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CLINICAL   RECORDS  OF  THE  ANIMALS  INOCULATED 
WITH  DEFIBRINATED  BLOOD. 

All  of  the  cattle  that  were  inoculated  at  Auburn  were 
stabled  at  ni$i;ht,  carefully  handled  during  the  entire 
period  of  inoculation.  The  ticks  were  kept  off  by  weekly 
applications  of  kerosene  oil  emulsion.  Neither  cotton 
seed  nor  any  of  its  products  were  fed  them  during  the 
inoculation  periods.  Unless  otherwise  mentioned,  the 
blood  used  in  the  inoculations  was  derived  from  a  two- 
year-old  Southern-bred  Jersey  heifer,  which  had  been 
infested  with  ticks  during  its  second  summer,  and  had 
been  tested  for  tuberculosis. 

1.  Admiral  (see  Table  I),  a  red  poll  bull,  bred  in 
Illinois,  arrived  in  Alabama  Nov.  11,  1899,  at  the  age 
of  ten  months,  weighing  742  lbs.  December  26,  1899, 
was  inoculated  with  1  cc  of  deflbrinated  blood.  Very 
little,  if  any,  primary  inoculation  fever  occurred;  but  a 
fairly  good  secondary  inoculation  fever  began  January 
25,  1900  (30  days  after  the  inoculation),  and  continued 
until  February  4.  He  was  inoculated  a  second  time 
February  21,  1900,  with  1^  cc  of  deflbrinated  blood.  A 
very  slight  rise  of  temperature  ajJpeared  on  February  26 
and  27,  March  3  and  4,  and  March  22.  The  inoculation 
fever  periods  in  this  animal  were  all  more  or  less  ir- 
regular, very  slight  or  absent,  excepting  the  secondary 
inoculation  fever  following  the  first  inoculation.  Dur- 
ing the  entire  inoculation  periods  he  exhibited  no  sigm 
of  ill  health.  Ticks  first  appeared  upon  him  June  16< 
July  21  hh  was  very  much  depressed  or  dumpish.  August 
10  he  began  to  breathe  rapid  and  shallow ;  morning  tem- 
perature 107,  and  at  noon  108  degrees  Fah.,  remaining 
at  about  106  for  the  next  four  days;  then  it  dropped  tc 
normal  for  two  days,  rising  to  107.4  on  August  19.  Hii 
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ature  ranged  between  103  and  105  until  Septem- 

remaining  above  normal  nearly  all  of  the  time 
ugust  19  to  October  1.  Thereafter  there  were 
Dal  or  irregular  rises  in  his  temperature  (see 
iperature  record  in  Table  II).  When  the  high 
3gan  his  urine  became  highly  colored  (port  wine 
and  was  excreted  in  large  quantities;  this  condi- 
Dtinued  for  more  than  a  week.  The  urine  con- 
a  large  quantity  of  albumen, 
ist  11,  about  the  beginning  of  the  fever,  his  bowels 

inactive;  he  was  first  given  Epsom  salts,  and 
w  linseed  oil  with  rectal  injections  of  warm 
-the  last  being  given  three  times  per  day.  But 
lerate  doses  of  purgatives  and  large  enemas  failed 
luce  a  normal  action  of  the  bowels  for  14  days, 
vels  began  to  act  August  26,  and  the  feces  were 
ft,  dark  in  color  and  many  times  were  covered 
^latinous  mucus.  His  appetite  was  almost  en- 
3st ;  he  nibbled  at  bran,  sorghum,  hay  and  grass ; 

not  ruminate  until  he  began  to  recover.  Diges- 
ts almost  entirely  suspended.    During  the  sus- 

of  digestion,  fermentation  and  bloating  w^ere 
led  by  giving  internally  dram  doses  of  creolin 

using  the  trocar  and  canula  (tappini?  the  r^^ 
pounch  to  let  out  the  gas) .  His  weakness  caused 
lie  down  much  of  the  time.  About  August  26 
n  to  improve,  his  appetite  became  a  little  better; 
tion  and  digestion  were  resumed,  and  his  bowels 
o  aet  freely;  yet  recovery  was  slow  and  in  fact 
lot  yet  completely  recovered.  Periods  of.improve- 
od  periods  of  depression  have  appeared  irregu- 
r  tw^elve  months.  August  8,  1899,  two  days  be- 
)  fever  began,  he  weighed  1027  lbs.,  and  Septem- 

805  lbs. ;  March  30,  1901,  775  lbs. ;  October  5, 
)5  lbs.   His  appetite,  digestion  and  assimilation 
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have  been  deficient;  have  been  below  normal,  and  eon* 
sequently  very  little  improvement  has  been  made. 

August  13,  1900,  there  were  4,175,000  red  cells  in  1 
ccm.  of  his  blood. 

August  20,  1900,  there  were  4,550,000  red  cells  in  1 
ccm.  of  his  blood. ' 

August  23,  1900,  there  were  4,400,000  red  cells  in  1 
ccm.  of  his  blood. 

August  17,  1901,  there  were  6,400,000  red  cells  in  1 
ccm.  of  his  blood. 

September  26, 1901,  there  were  7,090,000  red  cells  in  1 
ccm.  of  his  blood. 

The  treatment  of  Admiral  during  the  fever  was  di- 
rected toward  keeping  the  bowels  active  by  using  rectal 
injections  of  warm  water,  and  by  giving,  per  mouth, 
small  doses  of  raw  linseed  oil, — creolin  and  tapping 
being  used  to  control  bloating.  Quinine  in  30  to  120 
grains  doses  were  given  every  six  hours  to  destroy  the 
micro-parasite  which  causes  the  disease.  To  keep  up 
heart  action  and  tide  over  periods  of  great  depression 
and  weakness,  tincture  of  digitalis  was  given  in  2  to  4 
fluid  dram  doses;  also  tinct.  of  nux  vomica  was  used 
to  stimulate  the  heart.  Gention  was  given  as  a  stomachic 
to  improve  the  appetite  and  digestion  after  the  acute 
stage  had  passed;  also  tincture  chloride  of  iron  and 
Fowler's  solution  of  arsenic  were  tried,  with  the  idea 
that  they  would  increase  the  haemoglobin  and  number 
•of  red  blood  corpuscles.  But  no  appreciable  results  fol- 
lowed the  use  of  the  last  two  named  drugs. 

Clemintina  (see  Table  I),  a  registered  red  poll  heifer, 
bred  in  Illinois,  was  1  year  old  when  shipped  to  Auburn, 
Ala.,  arriving  November  8,  1899,  and  then  weighed  770 
lbs.  December  26  she  was  inoculated  with  1  cc  of  de- 
fibrinated  blood.  She  had  no  primary  inoculation  fever. 
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^ery  slight  secondary  fever  appeared  February  1 
lout  36  days  after  inoculation.   February  21  she 
i  a  secondary  inoculation  of  1^  cc  of  defibrinated 
A  very  slight  elevation  of  temperature  occurred 

0  days  after  the  second  inoculation.  Of  all  the 
[  blood  cattle  inoculated  at  the  same  time  she 
the  least  During  the  shipment  she  accidentally 
h  calf  and  aborted  July  26.  Preceding  and  fol- 
the  abortion  she  had  some  fever  and  it  is  very 
le  that  the  abortion  was  caused  by  the  fever.  Ac- 
:  to  the  Australian  authorities  Texas  fever  pro- 
by  defibrinated  blood  inoculation  is  often  at- 
by  abortion  in  pregnant  cows.  This  heifer  has 
the  best  condition,  and  has  made  an  almost  con- 

1  growth  from  the  time  of  her  arrival  in  Ala^ 
to  the  end  of  her  second  summer.  Novem- 
llowing  her  first  summer  she  weighed  1020 
J  years  old,  and  on  August  10,  1901,  she  weighed 
s.   She  dropped  a  bull  calf  about  September  20, 

pion  of  Alabama,  (see  Tables  I  and  II),  a  short- 
ill,  bred  in  Missouri,  arrived  at  Auburn,  Ala., 
jer  8,  1899,  at  the  age  of  7  months,  weighing  472 
shipping  he  caught  cold  and  had  an  attack  of 
tis  the  first  week  after  his  arrival  in  Alabama. 
)er  26  he  was  inoculated  with  1  cc  of  defibrinated 
[f  primary  fever  appeared  it  lasted  only  one  day, 
uary  11.  A  well  marked  secondary  inoculation 
purred  from  January  28  to  February  7,  beginning 
J  after  the  inoculation,  and  continuing  12  days, 
ry  21,  1900,  he  received  a  second  inoculation  of 
'  defibrinated  blood.  The  fever  periods  following 
ond  inoculation  were  indistinct  and  irregular, 
the  secondary  fever  period  of  the  first  inocula- 
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tion  he  became  very  sluggish,  lost  Jiis  appetite  and  de- 
creased about  20  lbs.  in  weight.  This  calf  was  weak  and 
unthrifty  when  inoculated,  and  had  days  of  dumpish- 
ness  and  loss  of  api)etite  during  the  entire  winter.  While 
the  reaction  to  the  inoculation  w  as  w  ell  marked  for  only 
one  period,  yet  he  seemed  to  be  aflfected  more  by  the 
fever  than  any  of  the  other  five  animals  that  were  inocu- 
lated at  the  isame  time.  During  the  summer  of  1900 
and  of  1901  he  became  infested  with  ticks  at  different 
times,  and  for  a  short  time  in  August  had  a  period  of 
high  fever,  going  as  high  as  107  one  evening  (see  Table 
II).  Thereafter  he  made  rapid  gains,  and  on  August 
10,  1901,  he  weighed  1200  lbs.  His  growth  during  the 
second  summer  has  been  very  good. 

Sixth  Gazelle  of  Maple  Hill  (See  Table  I),  a  short^ 
horn  heifer,  bred  in  Missouri,  arrived  in  Alabama  No- 
vember 8,  1899,  at  the  age  of  11  months,  weighing  692 
lbs.  Was  first  inoculated  December  26  with  1  cc  of  de- 
fibrinated  blood.  The  primary  inoculation  fever  began 
January  7,  (12  days  after  inoculation),  and  continued 
until  January  26  (19  days).  The  secondary  inocula- 
tion fever  appeared  about  January  31;  it  was  very  mild 
and  not  distinctly  marked.  On  February  21,  this  heifer 
received  a  second  inoculation  of  1^  cc  of  defibrinated 
blood,  but  no  distinct  fever  reaction  followed  this  inocu- 
lation. She  lost  her  appetite  one  or  two  days,  and  had 
one  day  of  short  and  rapid  respirations  during  the  pri- 
mary fever  of  the  first  inoculation.  February  16  and 
22  a  very  few  ticks  were  found  on  her.  June  16  several 
ticks  were  found  on  her,  having  been  in  tick-infested 
pasture  since  April.  July  16  she  appeared  dull  and 
stupid,  and  July  24  her  temperature  rose  a  little  al>ove 
the  normal ;  no  doubt  she  had,  at  this  time,  a  very  mild 
attack  of  fever.    She  passed  through  the  first  summer 


287 


good  gains  and  growing.  At  the  beginning  of 
lulation  period  she  weighed  685  lbs.  at  the  close 
4,  1900),  805.  After  this  she  passed  her 
d  second  summers  and  second  winter,  much  of 
e  in  tick-infested  pastures.  August  10,  1901,. 
;hed  1060  lbs.,  and  August  11  dropped  a  fine  77- 
?r  calf. 

688  of  Alabama^  (see  Table  I),  a  fuir blood  An- 
fer,  bred  in  Illinois;  arrived  in  Auburn,  Ala., 
ter  8,  1899,  at  the  age  of  8  months,  weighing  520 
K?ember  26  she  Avas  inoculated  with  1  cc  of  de- 
?d  blood.  The  primary  inoculation  fevei*  begaii 
anuary  2  to  4,  and  continued  until  about  Janu- 
The  secondary  inoculation  fever  appeared  about 
day  of  January  and  first  of  February.  Follow- 
primary  fever  occasional  irregular  rises  of  tem- 
e  appeared.  February  21,  1900,  she  received  her 
inoculation  of  1^  cc  of  defibrinated  blood;  the 
I  10th  days  following  the  inoculation  she  had 
nd  on  the  20th  day  she  had  a  temperature  of  104 
y  and  evening.  The  primary  inoculation  fever 
ig  her  first  inoculation  was  good  and  continued 
;han  usual,  and  the  heifer  then  became  sluggish 
her  feed.  At  time  of  first  inoculation  she  weighed 
;  near  the  close  of  the  primary  fever  540  lbs. ;  at 
e  of  the  inoculation  periods  (April  4),  570  lbs.; 
ber  1,  1900,  700  lbs. ;  March  30,  1901,  810  lbs. 

jy  Gardner,  (see  Tables  I  arid  II),  an  Angus 
ed  in  Illinois,  arrived  at  Auburn,  Ala.,  Novem- 
899,  at  the  age  of  8  months,  weighing  605  lbs. 
er  26,  1899,  he  was  inoculated  with  1  cc  of  de- 
ed blood.  An  almost  imperceptible  primary^ 
)peared  about  January  1.  The  secondary  inocu- 
ever  began  January  22  (27  days  after  the  inocu- 
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lation)  and  lasted  abuot  10  days.  At  no  time  did  his 
fever  reach  104.  On  February  21,  1900,  he  received  a 
second  inoculation  of  1^  cc  of  defibrinated  blood.  No 
fever  followed  this  inoculation.  After  being  infested 
with  ticks  some  time  in  June  or  July,  he  had  a  rather 
^vere  attack  of  fever,  beginning  about  August  10,  when 
Tiis  temperature  ran  up  to  107.  This  period  of  fever 
lasted  three  days;  his  temperature  went  up  to  104-106 
for  four  d^ys.  The  fever  checked  his  appetite  and  made 
Mm  lose  some  in  weight,  but  rumina/tion,  digestion  and 
action  of  bowels  were  at  no  time  completely  susi)ended, 
as  in  Admiral's  case. 

August  8, 1900,  just  before  the  fever,  he  weighed  1015 
pounds. 

September  1,  1900,  just  after  the  fever,  he  weighed 
930  pounds. 

August  10,  1901,  near  close  of  his  second  summer,  he 
weighed  1450  pounds,  when  about  30  months  old. 

REMARKS  ON  INOCULATION  OF  THE  SIX  CATTLE  IN 
TAHLE  I. 

One  positive  mistake  that  we  made  with  the  three  full 
Wood  bulls  which  were  inoculated  at  the  same  time  as 
the  three  full  blood  heifers,  was  that  they  were  not  per- 
mitted to  get  ticks  on  them  early  in  the  spring  imme- 
diately following  recovery  from  the  inoculation  fever. 
The  heifers  were  turned' out  with  the  herd  cows  and  be- 
came infested  with  ticks  early  in  the  spring,  while  the 
bulls  were  kept  by  themselves  in  small  pasture  lot,  and 
did  not,  in  fact,  get  but  few  ticks  on  them  until  July, 
when  the  weather  was  hot,  a  dangerous  time  for  fever. 
Another  mistake  was  made  in  the  second  inoculation  of 
all  those  that  did  not  react  well  to  the  first  inoculation. 
The  second  inoculation  dose  (coming  from  same  source 
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as  first)  should  have  been  2^  cc  instead  of  1^  cc.  The 
fever  mnHt  be  produced  by  the  inoculation  at  least  once 
and  if  possible  twice  before  the  animal  is  safely  im- 
mune. The  temperature  should  run  up  to,  at  lowest, 
104  to  105. 
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TABLE  III. 

Temperature  Records  of  Northern-Bred  Grades  that  were  Inoca-r 
lated  with  Defibrinated  Blood. 


i)  \TK 


8  M.  iHAbK  1 1  um  i  I L  mm  w  i  a  ckabk  m 


A  M     ,P.  M  A.M 


P.  M    I  A.M.  I  P.  H  I  A.M.  I  P.  M. 


61105.0 
61103.0 
.21102.6 


Nov.  24 
Nov.  25 
Nov.  26 
Nov.  27 
Nov.  28 
Nov.  29 
Nov  30 
Dec.  1  . 
Dec.  2  . 
Dec.  3  . 
Dec.  4  . 
Dec.  5  . 
Dec.  6  . 
Dec.  7  . 
Dec.  8  . 
Dec.  9  . 
Dec.  10 
Dec.  11 
Doc.  12 
Dec.  13 
Dec.  14 
Dec.  15 
Dec.  16 
Dec.  17 
Dec.  18 
Dec.  19 
Dec.  20 
Dec.  21 
Dec.  22 
Dec.  23 
Dec.  24 
Dec.  25 
Dec.  26 
Dec.  27 
Dec.  28 
Dec.  29 
Dec.  30 
Dec.  31 
Jan.  1  . 
Jan.  2  . 
Jan.  3  . 
Jan.  4  . 
Jan*  5  . 
Jan.  6  . 
Jan.  7  . 
Jan.  8  . 
Jan.  9  . 
Jan.  10 


102.0 
102.0 
102.0 
102.0 
102.4 
102.2 
102.4 
104.0 
102.4 
102.4 
103.0 
103.2 
100.0 
101.6 
101.0 
f02.6 
102,0 
104.0 


102.0 
102.0 
102.0' 
101.0 
103.0 
103.0 
103.0 
104.0 
103.6 
102.4 
103.0 
102.8 
102.0 
102.0 
102.0 
102.6 
103.0 
103.0 


100.v|103.0 


104.0 
102.0 
102.0 
102.0 
102.6 
102.0 
102.0 
102.0)102 
102.0  103 
102.0(101 
102.2?102 
102.0 I 102 


103 
102 
102 
102 
102 
102 
102 


01102. 
0|l02. 
61102 
0|102 


100.6 
102.0 
100.0 
100.2 
101.2 
102.0 


102.6 
103.4 
102.0 
102.6 
102.6 
102.6 


102.2|103.6 
102.2|103.2 
102.61102.61 
102.01102.2 
101.0|l02.0 
1102.21102.4 


101.0 
100.8 
100.0 
102.6 
102.0 
102.2 
1102.0 
1101.0 
1102.0 


102.01 
102.0 
102.0 
102.6 
102.0 
102.4 
102.41 
102.0 
102.2 


.|102.0|102.4 
.1102.21102.6 
.|102.0|102.21 
.1101.0,102.0 
.1102.01102.2 
.1102.01102.4 
.1102, 21102. 6 
.|101.6|103.0 


102.0 
102.0 
102.0 
103.0 
102.6 
103.0 
il02.0 
102.0 
102.4 
102.0 
102,4 
102.6 
103.0 
102.6 
102.0 
102.6 
102.6 
102.6 
102.6 
102.4 
102.0 
102.4 
102.6 
102.6 
102.6 
102.6 
102.4 
102.0 
101.4 
102.0 
102.6 
102.2 
102.6 
102.0 
102.4 
102.6 


103 
103 
102 
103 
103 
103 
103 
102 
103 
103 
103 
103 
103 
104 
103 
102 
102 
103 
102 
103 
102 
103 
102 
103 
103 
i.03 
103 
102 
102 
102 
102 
102 
103 
102 
102 
103 


102. 
102. 
102. 
103 
102 
102, 
102 
102, 
102, 
102. 
102. 
102, 
102. 
103, 
102. 
101. 
.01102, 
.01102, 
.01102. 
.01102. 
.0|100. 
.01102, 
.01102. 
.81102. 
.61102 
.01102 
.61102 
.01102, 
.61102, 
.01102 
.61102, 
.01102 
.01102, 
.21102, 
.2|102, 
.21101 
.6|ldl, 
.21102 
.61102. 
.61102 
.01102 
.41102 
.61102 
.01102 


102. 
102, 
102, 
102. 

orio3. 

102. 

102. 

104. 

103, 

102. 

102, 

102. 

102. 

103. 

103. 

102. 

103. 

103. 

102. 

103. 

103. 

102. 

103. 

102 

102, 

103 

103, 
0  103. 
41103 
01103 
4|103 
0|102, 
41103 
21102 
4|102 
41102 
41102 
01102, 
Q1102, 
61102 
01102 
0|102. 
01102 
4(102 
61102 
21102 
61103 
6|102. 


102 
101 
102 
102 
102 
101 
101 


01102 


101 
103 
103 
103 


0|102 
21101 
OjlOl 
2|101 
01102 


103.0 
102.0 
103.0 
103.0 
103.6 
104.0 
102.2 
103.4 
41102.6 


1 102 
1 102 
1 100 
1 102 
1101 
1 102 
.61102 
.0jl02 
.61100 
.01102 
.0  m 
.0|102 
.0|101 
.01102 
.41102 
.01102 
.61102 
.61102 
.01102 
.61102 
.41102 
.61102 
.0|102 
.01102 
.21102 
.21101 
.61102 
.61102 
.61102 
.01102 
.61102 


104.0 
103.0 
103.0 
,0  102.0 
103.2 
103.4 
.01103. e 
.8|104.0 
.6|103.4 
.41102. e 
.2|103.4 
.41103.2 
.01103.0 
.0|103.0 
.01103.4 
.4|102.4 
.61102.8 
.0|103.0 
.0|102.6 
.21102.4 
.21102.4 
.21102.6 
.01102.6 
.0|103.0 
.01102. e 
.41102.6 
.21102.4 
.41102.6 
.21103.0 
.01105.0 
.2(102.0 
.0(102.0 
.41102.6 
.01102.2 
.61103.0 
.01102.6 
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TABLE  III  —Continued. 


DATE 


1899—1900. 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Teh. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb, 
Teb. 
Feb. 
Feb. 
Teb. 
Feb. 
Feb. 
Teb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Teb. 
Tfeb. 
Feb. 
Teo. 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

1  . 

2  . 

3  . 

4  . 

5  . 

6  . 

7  . 

8  . 

9  . 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


103.0 
102.2 
102.2 


102.4 
102.6 
102.2 
103.0 
103.0 
102.2 
102.4 
102.0 
102.0 


8.  i.  fiRANi  i  k.       1 1  A.      ii  i  a.  mw  iii 


A  M 


P  M.  t  A  M    '  P  M   I  A.M.  I  P  M   I  A    M    |  P    >l  ■ 


103.0 
101.6 
102.0 


101.6|102.0 


102.0 
102.0 
102.0 
102.0 
102.0 
101.4 
102.4 
102.2 
102.4 
102.0 
102.4 
102.0 


102.6 
102.0 
102.4 
102.6 
102.4 
102.4 
102.6 
102.4 
102.2 
102.4 
102.6 
102.4 
102.4 
102.2 
102.2 
102.0 
102.6 
102.0 
102.0 
102.0 
102.0 
102.0 


103.0T102.6 
103.21 102. 6 
104.01103.0 


102.6 
103.0 
102.0 


102.0 
102.6 
102.0 


103.41103.0 


102.6 
102.6 
102.0 
102.6 
102.6 
102.6 
102.6 
101.6 


102.4 
102.0 
102.2 
103.0 
102.6 
102.4 
102.0 
102.0 


102.21102.6 
102.0L102.2 
101. 2|.. 


102.6 
102.0 
102.0 
102.6 
102.6 
102.6 
102.6 
103.2 
103.0 
102.2 
102.0 
103.0 
102.0 


102.0 
102.0 
102.0 
102.0 
102.0 
102.0 
102.4 
102.0 
102.6 
102.0 


102.6  102. 


102.4 
103.0 


103. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
103. 
102. 


102. 
102 


103.01102. 
103.2|102. 
103.0|102. 
103.01102. 
102.61102. 


102.6 
102.0 
102.0 
102.0 
102.0 
102.0 
102.0 
101.2 
102.0 
102.0 
102.0 
102.01 


102. 
102. 
103. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 
102. 


103. 
102. 
102. 
102, 
103 
103. 
103. 
103, 
x03. 
103 
102 
102 
102. 


103, 

102. 

102. 

102, 
6  102. 

102, 

102, 

102. 

103. 

102. 

102. 

102 

102. 

103. 

103. 

102, 

102. 

102. 

103. 
4  103. 

102, 

102. 

102. 

102. 

102. 

102. 

102. 

102, 

102. 

102. 


103.z|103. 
102.4  103. 
102.6|102. 
103.0|102. 
102.6|102. 
102.6|102. 
102.6|102. 
103|0.103. 
103.0|102. 
103.0|102. 
103.0|102. 
102.21102. 
102.6|102. 
102.61.... 
102.6|l03. 
102.4|102. 
6  103.0|102. 
102. 4 I 102 
103.0|102 
102.2|101 
103.01102 
102.01101 


41103.0 
0|102.6 
6  103 
0|102 
6  102 

6(102.  e'^jfe^ 
0|l02 
0|102 


6.0 


102.2 
102.6 


I  102.6 
102.2 
102.6 
102.0 
102.2 
102.6 
102.4 
.0  102.2 
.01102.2 


103.0 
102.2 
102.4 
102.4 
102.4 
102.2 
103.0 
102.6 
102.4 
102.0 
102.6 
01102.6 
0|102.0 
6|102.6 
4|102.2 
21102.4 
4|102.0 
0|102.2 
4|102.6 
4|102.6 
6|102.2 
61  


103 
102 
102. 
102. 
102. 
102. 
103. 
102. 
102. 
102. 
103. 
102. 
102. 
103. 
102. 
102. 
102 
102. 
103 
102 
102 
102. 


102.0 
102.6 
102.0 
103.2 
103.0 
61102.6 
4|102.0 
6|102.4 
t>|102.0 


102.6 
102.0 
102.2 
101.6 
102.6 
102.0 
102.0 
103.0 
102.0 
102.0 
.0  102.0 
102.0 
.01102.6 
.4|102.6 
.6|102.4 
.61  
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The  four  Northern-bred  grades  that  were  brought  to 
Auburn,  Ala.,  November  8, 1899,  with  the  six  full  bli^ods, 
were  inoculated  one  month  before  the  full  bloods,  and 
w^ere  differently  handled  and  fed.  They  were  all  in- 
oculated the  first  time  November  24,  1899,  with  1  cc  of 
deflbrinated  blood,  derived  from  the  same  two-year-old 
Southern-bred  Jersey  heifer;  and  on  January  24,  1900, 
they  all  received  a  second  inoculation  of  1^  of  deflbrin- 
ated blood.  During  the  inoculation  periods  they  were 
fed  small  rations  of  bran  and  very  poor  hay ;  housed  at 
night  and  bad  days,  and  allowed  the  run  of  a  dry  lot  on 
good  days.    (See  temperature  records  in  Table  III). 

Shorthorn  Grade  Heifer,  bred  in  Missouri,  about  8 
months  old  at  time  of  arrival  in  Alabama,  and  weighed 
320  lbs.  The  primary  fever  began  about  November  28 
or  December  1,  and  continued  until  about  December  5th. 
and  rose  slightly  again  December  9,  10  and  11.  Her 
temperature  came  up  again  December  18,  and  irregular 
slight  elevations  of  temperature  occurred  until  the  sec- 
ond inoculation  on  Januai^  24.  During  this  first  i)er- 
iod  a  low  fever  prevailed,  and  the  heifer  ex- 
hibited weakness  and  an  unthrifty  condition.  The 
low  fever  following  the  second  inoculation  was  a  little 
higher  and  more  unbroken  or  continuous  than  the  fever 
following  the  first  inoculation.  This  heifer  was  not  in 
good  condition  at  the  beginning  of  the  inoculation  per- 
iods, and  was  not  fed  a  sufl&cient  quantity  of  good  feed 
during  the  fever.  A  liberal  supply  of  good  feed  is  always 
essential  during  inoculation  fever.  She  was  turned 
into  a  tick-infested  pasture  about  March  1,  and  became 
so  badly  infested  with  ticks  in  April  that  it  was  neces- 
sary to  get  her  up  and  treat  her  with  kerosene  oil  emul- 
sion in  order  to  remove  them.  This  heifer  did  make 
some  growth  during  her  first  summer,  but  did  not  begin 
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ove  in  a  normal,  healthy  manner  until  the  spring: 
.  September  1,  1901,  she  weighed  about  800  lbs. 

\  Grade  Heifer  He.  I ;  bred  in  Illinois,  about  8^ 

old  at  time  of  arrival  in  Auburn,  Ala.  About 
ler  8  the  primary  reaction  began.  Slight  irregu- 
s  of  temperature  occurred  every  few  days  until 
inoculation  on  January  24,  1900.  Primary  re- 
)egan  about  February  6,  and  lasted  about  4  days, 
py  23  she  was  turned  into  tick-infested  pasture 
e  herd,  and  became  infested  with  ticks  early 'm 
ing.  She  made  good  gains  in  flesh  during  the 
•,  and  on  November  10,  1900,  weighed  725  lbs. 

the  second  summer  she  developed  without  any 
and  now  weighs  about  900  lbs. 
\  Grade  Heifer  No.  li,    bred  in  Illinois,  at  time 
'^al  in  Auburn,  Ala,,  8  months  old,  and  weighed 
Primary  inoculation  fever  appeared  about  De- 

1.  Secondary  inoculation  fever  not  very  difl- 
located,  but  probably  began  about  January  9. 
ature  rises  were  irregular  and  very  mild,  follow- 
\i  first  and  second  inoculations.  She  never  showed 
ms  of  ill  health  and  at  the  end  of  the  inoculation 

she  weighed  490  lbs.  She  was  turned  into  a 
ested  pasture  and  became  infested  with  ticks^ 
I  the  spring,  and  never  showed  any  signs  of  sick- 
eighing  at  the  end  of  the  first  summer  670  lbs. 
end  of  the  second  summer  she  weighed  about  800 

I  Grade  Heifer  No.  Ill;  bred  in  Illinois,  about  8^^ 
old  at  time  of  arrival  in  Auburn,  Ala.,  and 
i  420  lbs.  About  December  1  the  primary  react- 
;an.  The  secondary  inoculation  fever  not  very 
ily  located  unless  January  7  to  13  or  January  18 
e  so  regarded.   The  primary  reaction  following. 
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the  second  inoculation  began  about  February  3,  and  the 
secondary  reaction  appearing  about  February  20.  No 
reaction  is  high  or  very  distinctly  located.  This  heifer 
•was  very  wild  and  mean  to  handle,  and  was  not  fed  dur- 
ing the  first  and  second  summers  and  the  second  winter, 
as  were  Nos.  1  and  2.  At  the  end  of  the  first  summer 
she  weighed  6I9  lbs.,  and  in  September,  1901,  she  weighs 
about  800  lbs.  She  became  infested  with  ticks  the  first 
summer  and  several  times  since,  but  has  never  exhibited 
any  signs  of  ill  health. 
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TABLE  IV. 

iture  Records  of  four  Registered  Angus  Calves.  Inoculated 
irinated  Blood. 


1  Baraes,  H.  1 

Barnes,  H.  II 

Baraes,  B.  { 

1  A.M. 

P.M. 

A*  M. 

P  M 

A.M. 

P.iH. 

103.0 

102.6 

103.0 

102.6 

102.0 

102.2 

102.0 

103.6 

102.6 

102.6 

102.0 

103.6 

102.6 

103.0 

102.6 

103.0 

101.6 

102.0 

102.6 

103.2 

102.6 

103.0 

102.0 

103.0 

102.6 

103.2 

102.6 

103.2 

102.0 

103.0 

102.6 

102.0 

102.6 

102.0 

102.0 

102.2 

102.0 

103.2 

102.0 

104.0 

101.0 

103.0 

103.0 

103.2 

103.4 

103.6 

101.6 

103.0 

103.4 

103.6 

103.6 

105.0 

102.0 

105.0 

102.0 

103.6 

102.6 

103.6 

102.0 

102.0 

102.6 

103.0 

103.0 

104.0 

102.0 

102.6 

102.6 

102.6 

103.0 

102.6 

102.0 

102.0 

102.6 

103.0 

102.6 

102.6 

102.0 

102.2 

104.6 

103.0 

103.2 

103.0 

101.2 

102.0 

103.6 

103.0 

103.0 

103.2 

101.6 

102.0 

102.6 

102.2 

102.0 

102.0 

102.0 

102.0 

102.6 

102.4 

102.0 

102.0 

102.2 

102.0 

102.6 

103.0 

103.0 

104.0 

102.0 

103.0 

102.0 

102.6 

102.0 

102.6 

103.0 

102.6 

103.0 

103.6 

102.6 

103.0 

102.0 

103.0 

102.6 

103.0 

102.0 

102.6 

102.0 

102.6 

102.6 

103.0 

102.6 

103.0 

102.0 

102.6 

102.0 

102.6 

102.6 

102.6 

102.0 

102.0 

102.0 

102.0 

102.0 

102.0 

101.2 

102.0 

102.0 

102.6 

102.0 

102.6 

102.0 

104.0 

103.0 

103.0 

103.0 

103.0 

103.0 

102.6 

103.0 

103.6 

103.0 

102.6 

103.0 

103.0 

102.6 

102.6 

102.6 

102.6 

103.0 

102.6 

102.4 

102.6 

102.4 

102.6 

103.0 

103.0 

103.0 

103.0 

103.0 

103.0 

102.0 

103.0 

102.6 

102.4 

103.0 

102.6 

104.0 

103.0 

102.6 

103.4 

102.0' 

103.4 

101.6 

103.0 

102.2 

102.0 

102.0 

102.6 

102.0 

102.6 

102.4 

103.0 

102.0 

102.6 

102.0 

102.6 

102.6 

103.0 

102.6 

103.4 

103.6  103.0 

103.0 

102.6 

103.0 

102.6 

103.2 

103.0 

102.0 

103.0 

102.4 

103.2 

103.0 

103.6 

103.0 

103.2 

102.0 

102.6 

102.6 

102.6 

103.0 

103.2 

102.6 

103.2 

103.4 

104.0 

102.0 

102.0 

103.0 

102.6 

103.0 

103.0 

102.6 

102.4 

102.6 

103.0 

103.0 

103.4 

102.2 

103.0 

102.4 

103.0 

102.4 

103.0 

102.0 

103.0 

102.0 

102.6 

102.6 

103.2 

102.0 

102.6 

101.6 

102.6 

102.6 

103.0 

102.0 

102.2 

102.0 

102.0 

102.0 

102.6 

102.6' 

102.6 

102.0 

102.2 

102.6 

103.0" 

102.0 

102.4 

102.0 

102.6 

102.2 

103.0 

102.6 

103.2 

102.0 

102.0 

102.6 

102.6 

102.6 

102.2 

102.4 

103.0 

102.2 

103.0 

102.6 

102.4 

102.0 

102.0 

103.0 

102.6 

102.6 

102.4 

102.2 

102.0 

108.0 

103.0 

102.0 

102.0 

102.2 

Little  B. 


A.  M. 


102.0 
102.0 
103.0 
102.6 
102.0 
102.0 
102.0 
102.2 
103.0 
104.0 
104.0 
105.0 
106.0 
106.0 
104.2 
102.6 
103. 0| 
102.6 
102.0 
102.0 
104.4 
104.0 
103.0 
102.0 
102.0 
102.6 
lOi^.6 
102.6 
102.0 
102.4 
103.01 
102.61 
102.01 
102.2 
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In  Table  No.  3,  "Barnes,  H.,  I/'  "Barnes  H.,  II,''  and 
"Barnes,  B.,"  represent  two  heifers  and  one  bull. 
They  are  full  blooded  Angus  ealves  about  6  months  old 
at  time  of  their  arrival  in  Alabama,  and  were  bred  in 
Illinois.  February  11  they  arrived  in  Auburn,  Ala.,  and 
February  13  they  were  each  inoculated  with  1  cc  of  de- 
febrinated  blood  derived  from  the  same  two-year-old 
Alabama-bred  Jersey  heifer.  The  inoculation  fever  per- 
iods are  fairly  well  marked  (see  Table  No.  IV),  but  are 
somewhat  irregular.  These  calves  were  fed  shorts,  corn 
meal,  and  received  daily  from  3  to  4  gallons  of  milk  from 
two  Alabama-bred  Jersey  cows.  The  milk  very  probably 
had  no  immunizing  power,  but  it  kept  these  calves  in 
excellent  condition  to  withstand  the  inoculation  fever. 
They  all  grew  and  gained  in  weight  during  the  inocula- 
tion period.  April  5,  1900,  they  were  taken  to  the  home 
of  their  owner,  Hon.  R.  B.  Barnes,  Opelika,  Ala.,  where 
they  have  spent  two  summers  without  showing  any 
symptoms  of  Texas  fever.  The  heifers  were  turned  into 
tick-infested  pastures  and  the  bull  was  kept  by  him- 
self in  a  small  pasture  where  he  did  not  get  many  ticks 
on  him  the  first  summer.  Consequently  in  November 
following  the  first  summer  the  bull  was  given  a  second 
inoculation  of  1^  cc  of  defibrinated  blood.  The  cattle 
have  suffered  no  inconvenience  from  the  inoculation, 
and  the  exposure  to  tick  inoculation  during  the  second 
summer. 

The  "Little  B."  in  Table  No.  IV.  represents  an  Angus 
bull  calf,  bred  in  Missouri.  He  arrived  at  Auburn,  Ala., 
February  20,  1900,  and  was  then  about  10  months  old. 
This  calf  was  small  and  thin  at  time  of  arrival,  but  on 
February  21  he  was  inoculated  with  1  cc  of  defibrinated 
blood  from  the  same  Alabama-bred  Jersey  heifer.  No- 
tice by  the  table  that  his  reactions  or  inoculation  fever 
periods  were  better  marked  than  Avere  those  of  the 
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Barnes  calves.  This  is  partly  due  to  the  fact  that  he 
va«  older  and  was  not  fed  milk  to  keep  him  stronger  and 
better  able  to  resist  the  micro-parasites.  He  was  fed 
shorts,  wheat  bran  and. corn  meal,  and  maintained  a 
growing  appetite  €ind  made  good  gains  in  weight  during 
the  entire  35  days  he  was  in  Auburn.  When  shipped  to 
his  owner,  Mr.  W.  G.  Little,  Livingston,  Ala.,  he  could 
iwt  be  forced  into  the  small  crate  in  which  he  came  to 
Auburn  from  Missouri.  This  animal  ha^  now  paSiSed 
two  summers  in  Alabama,  and  has  never  exhibited  any 
signs  of  Texas  fever. 
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Clinical  Notes  on  Dumas  Shorf-Horns. 

The  two  Shorthorn  calyes,  owned  by  Dumas^  of  Ar- 
lington, Ala,,  were  inoculated  only  once,  (see  Table  V). 
This  was  done  in  November.  The  following  August  Mr. 
Joel  Dumas  writes  me  stating  that  about  ten  days  after 
the  calves  were  inoculated  the  primary  inoculation  fever 
appeared  and  continued  about  two  weeks,  the  tempera- 
ture ranging  from  103  to  106.  The  heifer^s  temperature 
was  invariably  higher  than  that  of  the  bull  calf.  Dur- 
ing the  high,  fever  the  bowels  were  kept  active  by  drench- 
ing the  calves  with  raw  linseed  oil,  and  when  they  would 
not  eat  they  were  drenched  with  milk.  After  recovery 
they  were  turned  into  a  pasture  with  other  cattle,  and 
"have  had  ticks  on  them  all  along."  He  says:  "My 
Shorthorn  calves  have  done  very  well,  and  I  think  now 
they  are  perfectly  immune."  Nov.  1.,  these  calves  were 
safe. 

Notes  on  the  last  nine  cases  in  Table  No.  V : 

F.  G.  Matthews,  of  Florence,  Ala.,  inoculated  these 

animals,  and  under  date  of  April  8,  1901,  writes  *me  as 

follows : 

"I  first  measured  the  dose  in  a  small  two  drachm 
graduated,  allowing  something  over  a  half  drachm  for 
a  dose  (2  cc).  Nine  head  of  cattle  were  inoculated. 
Seven  of  them  were  Jerseys  .(one  6  months  old,  one  18 
months  old,  four  were  2  years  old,  and  one  was  4  years 
old) ;  they  came  from  Kentucky;  the  other  two  were  2 
year  old  Herefords,  and  came  from  the  St.  Louis  mar- 
ket All  of  these  cattle  were  brought  to  Alabama  dur- 
ing the  past  winter. 

"The  vessels  used  were  sterilized  by  placing  them  in 
cold  water  and  bringing  it  up  to  boiling. 

"On  the  13th  of  March  I  drew  the  blood  from  a  native 
scrub  bull,  18  months  old,  defibrinated  it,  and  imme- 
diately inoculated  the  Herefords. 
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^*0n  the  14th  of  March  I  drew  2  ounces  of  blood, 
pared  it,  and  immediately  inoculated  T.  and  P.'s  2-y 
old  Jersey  cow ;  a  few  minutes  later,  Sadler's  2-year 
Jersey  cow;  about  15  minutes  later  Proctor's  18-mo: 
old  Jersey  heifer;  about  30  minutes  later  Thurman' 
year-old  Jersey  bull ;  about  an  hour  later  Cohen's  2-y 
old  cow  (she  was  in  wood's  pasture,  and  had  to 
hunted),  and  about  an  hour  later  we  secured  Nath; 
4-year-old  cow  and  6-month-old  calf  and  inoculated  I 
of  them.  (Numbered  in  the  order  named).  Cows  ] 
]  and  2  died  March  25.  On  that  day  the  temperatur 
No.  3  was  104;  No.  4, 103;  No.  5, 105.  March  26,  N< 
107;  No.  4,  103;  No.  5,  105;  Nos.  6  and  7,  104.  N 
was  too  weak  to  stand  up  long  at  a  time.  March  27, 
3,  105.5;  No.  4,  102.5;  No.  5,  102.5;  Nos.  6  and  7,  : 
These  temperatures  remained  this  way  for  several  d 
and  then  subsided.  The  animals  suffered  loss  of  a] 
tite  one  or  two  days.  The  bull's  temperature  w^ent 
again  in  a  few  days  to  104,  and  No.  3  developed  a  sv 
ing  under  the  throat  and  w^eeping  at  the  eyes — ^tl 
conditions  passed  off  in  a  few  days. 

can  not  understand  why  Nos.  1  and  2  should  1 
died  and  No,  3  became  so  violently  affected  when 
others  took  the  regular  or  normal  course.  Possibly 
severity  of  the  fever  in  these  three  cases  was  due  to 
freshness  of  the  blood  at  the  time  they  were  inocula 
the  blood  being  somewhat  old  at  the  time  the  otl 
were  inoculated." 

"Very  respectfully. 


The  time  of  year  when  these  9  head  of  cattle  were 
oculated  was  not  altogether  suitable — the  weather 
a  little  too  warm.  The  best  time  of  year  for  inoculai 
is  from  November  1st  to  March  1st.   Moreover,  som 


"Fred  G.  Matthews.^' 
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these  cattle  were  too  old  to  be  inoculated  with  safety, 
and  the  dose  of  defibrinated  blood  was  too  large  for  a 
single  or  first  inoculation.  The  strength  of  the  blood  of 
an  immune  animal  is  never  known  until  it  is  tested  by 
inoculation ;  hence  it  is  always  saf^t  to  use  the  mini- 
mum dose  in  the  beginning  or  the  first  time  the  blood  is 
used.  All  of  these  animals  should  have  been  collected  at 
one  place  so  that  there  would  have  been  no  delay  in  the 
inoculations  following  the  drawing  of  the  blood  and  the 
defibrinating  it.  The  vessels  were  not  sufficiently  steril- 
ized. They  should  have  been  boiled  at  least  for  thirty 
minutes,  and  for  safety  one  hour. 
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In  order  to  aid  Alabama  farmers  who  may  desire  to 
embark  in  the  stock  business  by  buying  Northern-bred 
cattle,  the  veterinarian  of  the  college  and  station  will 
inoculate  such  animals  with  defibrinated  blood,  provid- 
ing his  expenses  are  paid  to  and  from  the  place  where 
cattle  are  to  be  inoculated.  Parties  desiring  such  in- 
oculations will  please  notify  the  veterinarian  in  advance 
so  that  a  date  may  be  fixed  to  suit  his  convenience. 

All  farmers  who  have  bought  Northern-bred  or  for- 
eign-bred cattle  into  Alabama  at  any  time  during  the 
past  three  years  will  do  us  a  great  favor  by  reporting 
the  results  of  their  respective  attempts  at  acclimating 
their  cattle.  Please  give  the  age  of  each  animal  at  time 
of  arrival  in  Alabama;  sex,  breed,  State  from  whence 
they  came,  how  long  said  cattle  have  been  in  Alabama, 
how  many  are  safely  acclimated,  with  method  of  accli- 
mating, and  how  many  died  with  Texas  or  acclimating 
fever.  If  a  number  of  animals  were  acclimated,  the  re- 
port may  be  tabulated  as  in  Table  VI. 

We  also  solicit  reports  of  all  contagious  or  infectious 
diseases  occurring  among  farm  animals  in  Alabama.  Id 
case  of  serious  or  alarming  outbreaks  report  directly  to 
the  veterinarian,  and  if  possible,  and  best,  he  will  at 
once  visit  the  locality  to  determine  the  cause,  and  sug- 
gest ways  of  preventing  and  treatment. 

I  wish  to  take  this  opportunity  to  thank  all  those  who 
so  kindly  sent  in  reports,  and  hope  this  bulletin  will  in 
part  repay  them  for  their  trouble.  I  am  especially 
thankful  to  Mr.  R.  W.  Clark,  who  has  charge  of  the 
stock  at  the  Experiment  Station,  and  who  so  carefully 
and  faithfully  looked  after  ten  of  the  inoculated  cattle 
that  were  directly  in  his  care. 
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REMEMBER. 


1.  — That  an  animal  sick  with  Texas  fever  can  not  in- 
fest or  transmit  the  disease  to  healthy  cattle. 

2.  — That  the  only  known  means  by  which  the  micro- 
parasite  that  causes  Texas  fever  can  be  transmitted  from 
diseased  cattle  to  healthy  ones  is  through  two  genera- 
tions of  the  Southern  cattle  tick. 

3.  — That  tick-free  cattle  never  have  Texas  fever  as 
long  as  they  are  tick-free. 

4.  — That  cattle  with  Texas  fever  have  or  have  had 
ticks  upon  them. 

5.  — ^That  all  cattle  must  acquire  immunity  after  birth 
by  having  one  or  more  attacks  of  Texas  fever. 

6.  — That  immunity  to  Texas  fever  is  not  inherited. 

7.  — That  Southern-bred  cattle  have  Texas  fever  when 
very  young  (sucking  calves),  and  are  usually  but 
slightly  affected  by  it. 

8.  — That  the  older  the  animal  the  more  severe  the 
fever;  the  older  the  animal  the  greater  the  mortality. 

9.  — That  all  cattle  north  of  the  government  quarantine 
line  are  susceptible  to  Texas  fever. 

10.  — That  all  Southern-bred  cattle  raised  on  tick-free 
farms  and  tick-free  town  lots  are  susceptible  to  Texas 
fever. 

11.  — That  immune  cattle  will  lose  their  immunity  if 
kept  free  of  ticks  for  two  or  more  years. 

12.  — That  in  hot  weather  Texas  fever  is  usually  more 
acute  and  fatal  than  in  cool  seasons. 

13.  — That  the  best  time  to  bring  Northern-bred  or  for- 
eign-bred cattle  into  Alabama  is  between  November  1st 
and  March  1st. 

1.— That  it  is  safer  to  bring  young  sucking  calves  into 
Alabama  for  acclimation  than  cattle  over  one  year  old. 
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15.  — That  sucking  calves  (2  to  4  months  old,)  can  he 
shipped  into  the  South  by  express;  fed  milk  from  a 
Southern-bred  and  immune  cow,  and  be  made  immune 
by  natural  tick  innoculation  with  a  great  d^ee  of 
safety  or  little  danger  of  loss. 

16.  — That  one  or  two  inoculations  \\ith  defibrnated 
blood  derived  from  an  immune  animal  will  produce  a 

'  relatively  safe  immunity  to  Texas  fever. 

17.  — That  the  best  age  for  inoculating  with  defibrin- 
ated  blood  is  one  year  or  less. 

18.  — -That  the  best  time  for  the  inoculation  is  from 
November  1st  to  March  1st. 

19.  — That  inoculations  should  not  be  attempted  in 
hot  weather. 

20.  — That  pregnant  cows  are  liable  to  abort  when  they 
have  inoculation  or  Texas  fever. 

21.  — That  inoculated  animals  should  receive  the  best 
of  feed  and  care  during  and  after  the  inoculation  fever. 

22.  — That  from  50  to  90  per  cent,  of  Northern-bred 
or  susceptible  cattle  die  with  Texas  fever  when  they  are 
turned  into  tick-infested  pastures,  and  allowed  to 
rustle  for  themselves. 

23.  — That  less  than  10  per  cent,  of  susceptible  cattle 
are  lost  when  they  are  made  immune  by  the  defibrinated 
blood  inoculation  method;  about  3  per  cent,  die  with  the 
inoculation  fever,  and  about  7  p^r  cent,  die  with  Texas 
fever  as  a  result  of  tick  inoculation  during  the  first  sum- 
mer. 

24.  — That  it  is  best  to  keep  all  cattle  from  becoming 
literally  covered  with  ticks. 

25.  — ^That  if  you  are  adjacent  to  the  government 
quarantine  line  it  is  best  to  exterminate  all  the  ticks  on 
your  farm  and  farm  animals. 
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:je — Parties  who  are  interested,  and  who  may 
L  Farmers'  Institute  held  in  their  town  or  city^ 
ase  write  the  veterinarian  of  the  college  and  sta- 
a^ting  when  they  desire  the  institute,  and  about 
my  fiarmers  they  can  get  to  attend  said  meeting, 
ids  for  this  work  are  limited,  but  we  aim  to  visit 
Y  counties  as  possible  with  our  means  during  the 
^e  can  visit  one  or  two  places  each  month  while 
is  in  session,  and  a  number  of  counties  during 
amer  vacation.  Dr.  0.  A.  Cary  is  Official  Di- 
>f  Farmers'  Institute  for  the  station  and  college". 
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The  season  of  1901  was  in  many  respects  a  favorable 
one  for  Alabama  fruit-growers.  The  very  mild  pre- 
ceeding  winter  had  left  the  trees  in  excellent  condition. 
Some  of  fthe  earlier  blooming  plums  escaped  the  frost 
and  bore  a  good  crop.  The  crop  of  fruit  in  the  Experi- 
ment Station  orchard  was  not  as  large  as  that  of  the 
preceding  year;  but  it  must  be  stated  that  the  crop  se- 
cured during  1900  was  unusually  large.  The  spring  of 
1901  was  very  late,  wet  and  cold,  and,  therefore,  pre- 
vented in  many  varieties  a  normal  setting  of  fruit.  As 
a  result  of  the  late  spring  the  earlier  varieties  fruited 
from  one  to  two  weeks  later  than  usual. 

The  young  apple  orchard  planted  in  the  years  1897 
and  1900  continues  to  be  very  promising.  Nearly 
every  variety  made  a  strong,  vigorous  growth  during 
the  past  season.  The  method  of  treatment  was  the 
same  as  outlined  in  Bulletin  112,  and  has  proven  satis- 
factory. Some  of  the  varieties  planted  in  1897  bore 
jtheir  first  fruit  this  season. 

Observations  as  to  the  prevalence  of  apple  leaf  rust 
(Roestelia)  showed  that  the  following  varieties  were 
aflfected : 

Aikin,  slightly. 

Babbitt,  slightly. 

Battyani,  slightly. 

Buncomb,  slightly. 

Bledsoe,  slightly. 

Bradford,  slightly. 
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Benoni,  slightly. 

Cillagos,  slightly. 

Oannon  Peannain,  slightly. 

Carolina  Greening,  very  badly. 

Cooper's  Red,  slightly. 

Carter's  Blue,  very  baldy. 

Chattahooche,  very  badly. 

Dam,  slightly. 

Early  Harvest,  slightly. 

Elgin  Pippin,  slightly. 

Equinettelee,  badly. 

Family,  very  badly. 

Grime's  Golden,  slightly. 

Hands,  slightly. 

Homing,  slightly. 

Haygood,  very  badly. 

Jeffries'  Everbearing,  slightly. 

Jonathan,  very  badly. 

Julian,  badly. 

Keeskemet,  slightly. 

Moultries,  badly. 

Mangum,  badly. 

Marvina,  badly. 

Nickajack,  very  badly. 

Mavarack  Sweet,  slightly. 

Oszi-vaj,  slightly. 

Pear  (or  Palmer),  slightly. 

Red  Limbertwig,  slightly. 

Rawls  Janeton,  slightly. 

Red  June,  badly. 

Rome  Beauty,  very  badly. 

Red  Beitigheimer,  slightly. 

Rodes  Orange,  very  badly, 

Sekula,  slightly. 

Summer  Wafer,  slightly. 
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lockley,  very  badly. 

jnator,  very  badly. 

mta,  badly. 

veet  Bough,  slightly. 

lornton's  Seedling,  slightly. 

lunton,  slightly. 

5xas  Red,  slightly. 

alalyfi,  badly. 

jIIot^  English,  slightly. 

>pp's  Favorite,  very  badly. 

dlow  Horse,  slightly. 

)rk  Imperial,  slightly. 

le  following  varieties  were  free  from  rust  this  sea- 

[)ple  of  Commerce, 
rkansas  Black. 
Ida  Summer, 
lack  Ben  Davis, 
lampion. 
)oper's  Early. 
3ir. 
inny. 

ill  Pippin, 
irvenstein. 
yari  Piros. 
Brshall  Cox. 
Bw's  Crab, 
innings. 

ennard's  Choice. 

aggar. 

etell. 

ammoth  Black  Twig, 
aiden  Blush. 
ib\e  Savor. 
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Pasman. 
Ponjik. 

Red  Afitrachan. 

Early  Red  Margaret. 

Sabadka. 

Summer  Queen. 

Saxon  Priest. 

Selymes. 

Summer  Cheese. 

Shackleford. 

Tuscaloosa  Seedling. 

Winesap. 

Yakor. 

Yates. 

Early  Red  Margaret,  Sabadka,  Winesap,  and  Yakoi 
which  showed  rust  last  year,  escaped  this,  and,  in  addi 
tion  to  those  aflfected  last  year,  there  are  thirty-foui 
more  varieties  aflfected  this  season.  A  greater  numbei 
of  (the  Hungarian  varieties  were  aflfected  this  year  thai 
last  year.  Resistant  varieties  have  for  the  past  few  sea 
sons  been  giving  a  good  deal  of  promise,  but  this  seasoi 
80  many  more  varieties  were  aflfected  than  usual,  tha 
it  is  probable  we  have  no  varieties  in  our  orchard  tha 
are  perfectly  resistant  to  the  disease. 

Spraying  to  Prevent  Rust. — To  determine  if  ver 
thorough  spraying  with  Bordeaux  mixture  would  hav< 
any  eflfect  upon  the  rust,  one  tree  of  each  variety  was  se 
lected  and  kept  very  carefully  sprayed  from  early  sprinj 
until  late  in  the  fall.  The  Bordeaux  mixture  was  usee 
at  the  rate  of  six  pounds  of  copper  sulphate  and 
pounds  fresh  lime  to  fifty  gallons  of  water. 

The  varieties  selected  for  this  spraying  experimen 
were  aflfected  during  the  season  of  1900  as  follows : 

Carter's  Blue,  slightly. 

Oooi)er's  Red,  moderately. 
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Dam,  slightly. 

Early  Eed  Marguerite,  badly. 

Family,  very  badly. 

Hames,  slightly. 

Horse,  moderately. 

Jonaithon,  very  badly. 

Red  June,  slightly. 

Santa,  badly. 

Senator,  badly. 

Shockley,  badly. 

Thornton's  Seedling,  slightly. 

Winesap,  slightly. 

Yakor,  slightly. 

The  trees  were  very  carefully  sprayed  on  the  follow- 
ing dates  during  the  season:  March  24th,  before 
growth  started;  April  25th,  May  4th  and  22nd,  June 
5th  and  20th,  July  23rd,  August  9th  and  28th. 

On  October  10th  the  trees  were  examined  and  the  fol- 
lowing notes  taken  showing  the  relative  amount  of  rust 
on  the  sprayed  trees.  The  trees  at  this  time  were 
heavily  covered  wifth  the  Bordeaux  mixture: 

Carter's  Blue,  badly. 

Cooper's  Red,  badly. 

Dam,  slightly. 

Early  Red  Marguerite,  very  badly. 

Hames,  slightly. 

Horse,  moderately. 

Red  June,  slightly. 

Jonathon,  very  badly. 

Santa,  very  badly. 

Senator,  very  badly. 

Shockley,  very  badly. 

Thornton's  Seedling,  slightly. 

Winesap,  slightly. 

Yakor,  slightly. 
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This  seems  to  indicate  that  spraying  with  Bord< 
mixture  has  no  effect  upon  the  disease.  Some  of 
varieties  were  even  more  affected  this  season  than 
In  reviewing  the  work  of  the  past  few  seasons,  it 
be  said  that  the  rust  is  gradually  increasing  thro 
out  the  orchard.  At  present  there  are  but  few  V3 
ties  that  have  not  been  at  least  slightly  affected  ^ 
the  rust.  While  many  of  the  varieties  have  not  1 
affected  se  as  to  show  reduced  growth,  many  ot 
have  received  a  very  serious  setback  from  this  cans 

The  Green  Aphis  of  Apples. — This  insect  has  1 
very  troublesome  this  season,  and  spread  upon  m 
varieties  not  attacked  before. 

The  following  varieties  have  been  more  or  less 
fee  ted: 

Aikin,  badly. 

Apple  of  Commerce,  very  badly. 

Battyani,  badly. 

Black  Ben  Davis,  very  badly. 

Bledsoe,  slightly. 

Benoni,  slightly. 

Carolina  Green,  badly. 

Cooper's  Red,  badly. 

Cooper's  Early,  badly. 

Early  Harvest,  slightly. 

Elgin  Pippin,  badly. 

Epir,  very  badly. 

Family,  badly. 

Garvenstein,  slightly. 

Horse,  very  badly. 

Jeffries'  Everbearing,  very  badly. 

Jennings,  slightly. 

Mammoth  Black  Twig,  very  badly. 
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Moultries,  very  badly. 
Mangum,  very  badly. 
Mamma,  slightly. 
Noble  Savor,  badly. 
Nickajack,  slightly. 
Mavarack  Sweet,  slightly. 
Os-zi-vaj,  badly. 
Pear  (or  Palmer),  badly. 
Red  Limbertwig,  badly. 
Bawls  Janeton,  very  badly. 
Red  Beitigheimer,  very  badly. 
Red  Margaret,  slightly. 
Summer  Queen,  very  badly. 
Saxon  Priest,  badly. 
Shockley,  slightly. 
Senator,  very  badly. 
Summer  Cheese,  slightly. 
Sweet  Bough,  badly. 
Shackleford,  badly. 
Texas  Red,  slightly. 
Tuscaloosa  Seedling,  slightly. 
Winesap,  badly. 
Wealthy,  slightly. 
Yellow  English,  badly. 
Takor,  slightly. 

This  agrees  to  some  extent  with  last  year's  report 
There  were  sixteen  varieties  attacked  this  season  that 
vere  not  last,  and  thirteen  varieties  that  were  attacked 
last  year  that  are  free  this.  As  in  the  case  of  the  rust, 
the  varieties  that  are  resistant  to  the  attack  of  the  in- 
sects are  becoming  fewer  every  year.  The  indications 
are  that  there  are  no  varieties  that  we  can  say  are  per- 
fectly resistant  to  the  attacks  of  this  insect. 

List  of  Hardy  Varieties. — The  following  have  been 
free  from  rust,  aphis,  and  leaf  spot  for  the  past  three 
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seasons:  Hyari  Piros,  Magyur,  Maiden  Blush,  Metell, 
and  Ponyike.  There  were  eight  hardy  varietiee  last 
year  and  only  five  this.  Three  of  the  American  varieties 
— Aitin,  Babbitft  and  York  Imperial — were  slightly  at- 
tacked with  rmt  Of  the  varieties  that  are  not  in  the 
above  list,  but  that  have  made  a  satisfactory  growth, 
and  are  in  good  condition  this  fall  are  the  following : 

Aikin.  Jennings. 

Arkansas  Black.  Keeskemet. 

Babbitt.  Kinnard's  Choice. 

Battyan.  Limbertwig. 


Gravenstein. 

The  following  varieties  fruited  for  the  first  time  this 
season:  Bledsoe,  Champion,  R^d  Limbertwig,  Thorn- 
ton's Seedling,  and  Whalye. 

The  work  with  the  bearing  orchard  has  been  along 
the  line  of  spraying  with  Bordeaux  mixture  as  a  pre- 
ventative against  summer  rot*  and  other  diseases  that 
cause  the  decay  of  fruit  before  maturity.  As  the  first 
test  along  the  line  it  was  decided  to  keep  the  orchard 
very  thoroughly  sprayed  from  early  spring  until  the 
fruit  was  ripe.     The  orchard  was  sprayed  nine  times 


*We  use  the  term  summer  rot  to  denote  all  the  kinds  of  rot  as  a 
class.  The  one  rot  very  noticeable  this  season  was  what  is  known  as 
black  rot  (Sphaeropsis  malorum). 


Buncomb. 

Bradford. 

Bledsoe. 

Carter's  Blue. 

Champion. 

Epir. 

Elgin  Pippin. 


Mavarack  Sweet. 
Red  Astrachan. 
Summer  Wafer. 
Selymes. 
Yakor. 

York  Imi)erial. 
Wilalyfi. 
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during  the  summer  at  the  following  dates :  March  27th, 
before  growth  started;  April  8th  and  25th,  May  22nd, 
June  5th  and  22nd,  August  9th  and  28th.  Parts  green 
was  used,  after  the  blossoms  had  fallen,  at  the  rate  of 
eight  ounces  to  fifty  gallons  of  the  mixture,  which  was 
the  same  as  that  used  in  spraying  for  apple  rust.  Oare 
was  taken  to  cover  the  whole  tree  very  thoroughly,  and 
especially  the  fruit. 

Notes  on  Varieties. — ^The  varieties  that  were  practi- 
cally free  from  rot  are :  Early  Harvest,  Hames,  Hews* 
Virginia,  Hiley's  Eureka,  Hubersham  Late,  Prior's  Red, 
Red  June,  Summer  Red,  Thornton's  Seedling,  Shock- 
ley,  Stephens'  Winter,  Winesap. 

Varieties  only  slightly  affected  by  the  rot :  Ben  Davis, 
Golden  Piirpin,  Horn,  Kellageskee,  Limbertwig,  Red 
Astrachan,  Rome  Beaujty,  Rawls'  Janeton,  Shannon 
Pippin,  Terry's  Winter,  Yopp's  Favorite. 

Varieties  which  rotted  badly :  American  Gtolden  Rus- 
sett,  Cannon  Pearmain,  Elgin  Pippin,  Red  Limbertwig, 
Yello\i'  English. 

The  growing  of  apples  is  a  very  diflBcult  problem  so 
far  South,  and  without  spraying  a  greater  per  cent,  of 
the  apples  are  more  or  less  rotten  before  they  are  ripe. 
The  orchard  was  an  old  one,  and  has  had  very  little 
treatment.  It  was  full  of  all  kinds  of  diseases  and  in- 
sects that  had  flourished  at  will. 

The  work  of  the  fruit  season  seems  to  jwint  to  the 
conclusion  that  by  careful  selection  of  varieties,  good 
cultivation,  and  thorough  spraying,  good  clean  apples 
can  be  grown  here  from  June  until  early  winter.  The 
old  trees  this  season  have  made  a  good,  strong,  healthy 
growth. 
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CHERRIES. 

In  the  spring  of  1898  eleven  of  the  leading  variet 
^cherries  were  planted.  All  of  the  trees  of  three  o 
varieties  have  died.  Several  more  are  making  a  £ 
gle  for  existence.  Four  of  the  varieties  have  mj 
good  strong  growth  and  seem  to  be  fairly  hardy  ii 
climate.  They  are :  Deyhouse,  Governor  Wood,  Oi 
mer,  and  Suda.  These  varieties  all  bloomed  full 
gave  promise  of  a  heavy  fruitage  this  season,  but 
(the  fruit  was  about  half  grown  the  bulk  of  it  iSfb 
off.  Whether  this  peculiarity  is  due  to  the  climatic 
ditions  or  to  the  trees  not  being  old  enough  can  n 
present  be  determined. 

Although  cherries  can  not  be  recommended  for 
eral  planting  ithey  should  be  in  the  list  of  the  home 
'den  for  the  northern  half  of  the  State. 
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Varieties . 

No.  of 

trees 
set 
1898. 

No.  of 
trees 
alive 
1901. 

General  condition  in  the  fall  1901. 

2 

1 

Fairly  strong  and  vigorous. 

Black  Tartarian 

Dvehouse   

2 

Weak  and  growth  poor. 

1 

■ 

Vigorous  and  strong  with  a  good  growth 

Early  Richmond 

1 
1 

« 

English  Morello 

0 
1 

Goremor  Wood. 

2 

Vigorous,  good  healthy  growth^ 

Mont  0.  King. 

2 

2 

Fairly  vigorous,  growth  small. 

0 

Osthelmer   2 

1 

2 
2 

Strong  and  vigorous  with  a  good  growth 

Soda   2 

Strong  and  vigorous  with  a  good  growth. 

  2 

2 

Vigorous,  fair  growth. 

JAPAN  WALNUTS. 


Trees  were  set  in  1896.  They  fruited  for  the  first 
time  this  season.  The  nuts  are  of  medium  size,  borne 
in  large  clusters,  from  six  to  twelve;  shell  is  a  little 
thicker  than  that  of  the  English  walnut,  which  they  re- 
semble to  some  extent.  The  meat  is  sweet  and  of  good 
quality,  the  tree  bears  early  and  is  a  very  rapid  grower. 
It  makes  a  handsome  tree,  having  leaves  of  immense* 
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size.  It  should  be  included  in  the  list  for  home  plantin 
throughout  the  Starte. 


The  peach  orchard  has  done  well  this  season,  for  whil 
the  crop  has  not  been  large,  nearly  all  varieties  ha\ 
borne  some  fruit.  A  cooperative  experimental  orchai 
was  planted  in  1898,  ait  the  request  of  a  committee  < 
the  Associaition  of  Agricultural  Colleges  and  Expei 
ment  Stations,  for  the  testing  of  the  geographical  limi 
of  the  successful  cultivation  of  the  different  races  < 
peaches.  The  test  consisted  of  three  varieties  of  thr( 
trees  each,  of  the  five  races  of  peaches.  The  orchai 
bore  a  good  crop  this  season,  and  it  is  now  possible  i 
form  some  idea  of  their  value. 

Alexander. — An  old  standard  sort.  Medium,  greenis 
white,  covered  with  red;  flesh  white,  film,  juicy,  swee 
clingstone.  Season  first  to  the  middle  of  June ;  tree  vi 
orous  and  productive.    A  leading  early  market  sort. 

Mt.  Rose. — Medium  ito  large,  white,  with  red  cheel 
flesh  quite  firm,  juicy,  rich,  sweet;  freestone;  a  leadii 
market  variety;  ripens  from  the  first  to  the  middle  < 
July.   Tree  vigorous  and  usually  quite  productive. 

Old  Mixon. — This  is  another  old  variety.  Medium 
large,  yellowish  white,  with  red  cheek ;  flesh  white,  vei 
rich  and  juicy;  freestone;  a  good  shipper,  and  we 
known  upon  the  market.  Season  from  the  middle  to  tl 
last  of  July. 


Varities— PEENTO,   WALDROW,    and    ANGEL  Tl 

varietieth  of  this  race  bloom  so  early  that  the  blossoB 
are  all  killed  by  the  frost.  See  table  of  blooming  perio 
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PEENTO  RACE. 


304 


NORTH  CHINA  RACE. 

Chinese  Cling. — ^Large,  globular,  pale  yellow;  flesh 
very  firm,  sweet,  rich;  a  close  clingstone;  a  fine  sort;  for 
pickling;  season  first  to  the  middle  of  July.  Tree  vigor- 
ous and  quite  productive. 

Elberta. — Large  to  very  large,  round  oval,  pale  yellow 
unless  fully  ripe;  flesh  pale  yellow,  firm,  rich,  juicy, 
slightly  acid;  freestone;  ripens  last  of  July  to  first  of 
August.  Tree  strong,  vigorous  and  very  productive. 
The  leading  market  variety  for  the  South. 

Mammie  Ross. — Large,  round,  white,  with  red  cheek, 
and  small  red  specks  over  the  surface;  flesh  white, 
streaked  with  red  under  the  skin;  tender,  juicy,  sweet; 
clingstone;  season  first  to  the  middle  of  July.  Tree  vig- 
orous and  productive.   A  promising  new  variety. 

SOUTH  CHINA  RACE. 

Pallas. — Medium,  roundish,  greenish  yellow,  with 
some  red  over  the  surface ;  flesh  very  white,  sweet,  rich ; 
freestone;  a  promising  variety  for  home  use  and  local 
market ;  season  middle  of  July.  Tree  vigorous  and  very 
productive.  The  best  variety  of  the  race. 

Tabor. — Medium,  roundish  oblong,  pointed,  covered 
with  red;  flesh  white,  sweet,  juicy;  clingstone.  Tree 
vigorous  and  fairly  productive ;  rii)ens  the  last  Df  July. 

Honey.; — Small,  yellowish  white,  oval,  slightly  flat- 
tened, terminating  in  a  prominent  point;  flesh  very 
white,  sweet,  tender,  juicy;  freestone;  season  flrst  of 
July.   Trees  are  fairly  vigorous  and  quite  productive. 
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SPANISH  RACE. 

Imperial. — Medium  to  large,  roundish  oblong,  greei 
ish  yellow,  eo(Vered  wiith  reddish  spots  over  the  surface 
flesh  white,  tender,  juicy,  sweet;  freestone;  season  lai 
of  July.   Tree  vigorous  and  qui.te  productive. 

Onderkonk. — Small  to  medium,  pale  yellow,  flesh  ye 
lowish,  tender,  juicy,  good;  freestone;  ripens  about  th 
flrst  of  August.   Tree  vigorous  and  productive. 

Cable's  Indian.— ^Small,  roundish,  dull  grayish  red 
flesh  firm,  reddish;  clingstone;  season  first  of  Angus 
Tree  vigorous  and  productive. 
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The  varieties  of  the  Peento  race  bloom  so  early  that 
they  have  no  value  outside  the  orange  belt.  The  trees 
of  the  South  China  and  Spanish  races  are  strong,  vigor- 
ous growers,  and  very  productive.  Many  varieties  of 
these  races  are  suitable  for  the  souithem  half  of  the 
State  and  coast  region  for  home  use  and  local  market. 
As  yet  neither  race  contains  any  varieties  that  will  com- 
pete with  the  leading  market  sorts  of  (the  Persian  or 
North  China  races.  A  variety  of  peaches  containing  the 
vigor  and  productiveness  of  the  trees  of  the  South  China 
and  Spanish  races,  with  the  size,  color,  appearance  and 
general  market  qualities  of  (the  Persian  and  North 
China  races  would  be  a  valuable  addition  to  Southern 
peach  growing. 

NOTES  ON  OTHER  VARIETIES  OP  PEACHES. 

Carmen  — Large,  yearly  round,  white  with  red  cheek; 
flesh  firm,  white,  rich,  juicy,  slightly  acid;  nearly  free; 
season  first  to  middle  of  July.  Tree  vigorous  and  pro- 
ductive. A  promising  variety  for  general  planting. 

Early  CrawFord. — ^An  old  standard  variety;  large,  ob- 
long oval,  rich  yellow  with  a  red  cheek;  fiesh  yellow, 
firm,  rich,  slightly  acid ;  season  middle  (to  last  of  July. 
Tree  vigorous  and  usually  productive.  Under  favorable 
conditions  this  is  one  of  the  leading  commercial  varie- 
ties. It  wants  a  rich  heavy  soil  to  do  its  best,  for  upon 
poor  land  it  is  a  shy  bearer. 

Grey. — ^Medium  to  large,  rather  long  and  fiattened, 
with  a  prominent  poinft  at  the  end;  skin  very  smooth, 
pale  yellow,  slightly  sprinkled  with  red;  fiesh  thick, 
firm,  rich,  sweet;  freestone.  Tree  vigorous  and  quite 
productive.   It  seems  (to  be  a  promising  variety. 

Hale's  Early. —Medium  to  large,  roundish,  greenish 
white,  nearly  covered  with  red ;  flesh  firm,  good ;  cling- 
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gtone;  season  middle  of  July.  Tree  vigorous  and  i 
productive.  This  is  an  old  market  sort,  its  grea 
drawl>aek  is  it«  tendency  to  rot  at  harvest  time. 

Matthew's  Beauty. -Large,  roundish,  yellow;  f 
thick,  finu,  rich,  weet;  freestone;  season  middle  to 
of  Augusit.   Tree  vigorous  and  fairly  productive.  ^ 
variety  follows  Elberta  and  i^  a  promising  late  sort 

McKinney. — Medium  to  large,  yellowish  with 
cheek;  flesh  ^vhite,  firm,  juicy,  sweet;  clingstone;  sea 
middle  to  last  of  June.   Tree  a  strong  gi'ower  and  fa 
productive;  a  promising  new  variety. 

Stump. — Medium  to  large,  round  with  red  ch< 
flesh  thick,  firm,  sweert,  juicy;  freestone;  season  firs 
August ;  tree  strong,  vigorous  and  productive.  An 
sort,  but  still  one  of  the  best  white  varieties  in  its 
son;  a  good  keeper  and  shipper., 

Ovido. — Small  to  medium,  roundish  oblong  t 
prominent  point  at  ithe  end,  greenish  yellow  with 
cheek;  flesh  greeni^^h  white,  tender,  juicy  and  sw( 
freestone.  Tree  a  strong  grower  and  very  producti 
Sneed. — Medium,  roundish  oval,  Avhite  Avith  red  chc 
flesh  greenish  white,  juicy;  clingstone;  season  last 
May.  Tree  strong,  vigorous  and  productive.  ' 
earliest  peach  yet  produced. 

Triumph. — Medium,  yellow,  nearly  covereil  with  i 
flesh  yellowish,  tender,  juicy,  good;  nearly  free;  sea 
first  to  middle  of  June.  Tree  vigorous  and  producti 
an  excellent  early  peach  and  a  gt>od  shipper. 

Victoria. — Small  to  medium,  nearly  round,  pale 
low;  flesh  pale  yellow,  sweet,  juicy;  freestone; 
first  of  August.    Tree  a  good  grower  and  quite  ] 
ductive. 
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3F  VARIETIES  FOR  GENERAL  PLANTING 
IN  THE  STATE. 

I  short  list  including  some  of  the  best  market 
v'e  would  suggest  the  following,  given  in  the  order 
jning:  Sneed,  Triumph,  Cannen,  Mammie  Ross, 
lin  Rose,  Chinese  Cling,  Elberta,  Stump,  Matth- 
eauty.  For  a  longer  list  for  home  use  and  local 
,  take  the  aibove  list  and  add  to  it  Alexander,  Mc- 
Hale's  Early,  Early  Crawford,  Grey,  Pallas, 
Imperial.  The  last  four  varieties  are  suitable 
r  the  southern  half  of  the  State  and  coast  region. 
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Notet  on  the  Blooming  of  Peaches. 


Varieties. 

i  1 
March  4.  March  15   March  26. 

1  1 

April  1. 

~-  

April  6. 

hudn           hii<la  full 

blossoms 
falling. 

swelling,  openiivjf. 

bloom. 

first 

blooms. 

full 

bloom. 

blossoms 
falling. 

Grey  

buds 
swellinp". 

first 

blooms. 

full 

bloom. 

blossoms 
falling. 

buds 

pink. 

first 

blooms. 

full 

Dloom. 

buds 

pink. 

full 

bloom. 

blossoms 
laiiing. 

Matthew's  Beauty 

first 

blooms. 

full 

bloom. 



McKiniiey  

buds 

pink. 

first 

blooms. 

full 

bloom. 

first 

blooms. 

full 

bloom. 

blossoms 
falling. 

full 

bloom. 

blossoms 
laiiing. 

buds 
opening. 

blossoms 
fallen. 



Reeves  

buds 
swelling. 

first 

bloom . 

full 

bloom. 

blossoms 
falling. 

Sneed  

buds 
swollen 

buds 
opening. 

full 

bloom. 

blossoms 
fallen. 

buds 
swollen. 

blooming 

full 

bloom. 

blossoms 
fallen. 

Victoria  

blooming 

blossoms 
fallen. 
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PLUMS. 


The  season  has  irot  been  a  very  favorable  one  for 
plums.  The  varieties  have  fruited  very  unevenly.  This 
is  probably  due  to  the  excessive  crop  of  1900,  which  left 
the  trees  in  poor  condition.  The  hailstorm  of  May  13th 
did  a  considerable  damage  by  the  hailstones  marking 
the  surface  of  the  fruit  so  as  to  give  it  a  poor  appearance. 
On  account  of  the  freedom  from  late  frost  this  springy 
we  were  able  to  get  some  fruit  from  the  very  early  blos- 
soming sorts.  We  give  a  table  of  notes  on  the  blossom- 
ing period,  and  general  condition  of  crop,  and  another 
tabulation  showing  the  number  of  trees  of  each  variety^ 
that  were  set  in  1896,  the  number  of  trees  that  have  died 
from  1896  to  the  fall  of  1901,  and  the  number  of  trees 
alive  at  present,  with  a  note  as  to  their  general  condiition. 

During  the  present  season  a  large  number  of  trees 
have  died  from  some  unaccountable  cause.  For  one  to 
have  a  sucessful  plum  orchard,  a  setting  of  trees  must  be 
made  every  year.  So  that  as  fast  as  one  orchard  gives 
out  another  will  be  coming  on  to  take  its  place.  (For 
description  of  plums  and  varieties  for  planting  see  Bulle- 
tin No.  112.) 
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Notes  on  the  General  Condition  of  the  Orchard. 


Varieties. 

JAPANESE 
TYPE. 

Trees 
set 
1896. 

Trees 
alive 
1901. 

Died 
from 
1896 

to 
1901. 

General  condition  of  trees. 

Abundance, 
Berber,  Ho  tan, 
Yellow  Fleshed 

8 

7 

1 

Strong,  vigorous,  good 
growth. 

2 

1 

2 

In  good  growing  condition. 

4 

2 

2 

Poor  growth,  trees  dying. 

Blood  No.  3  

2 

0 

2 

Blood  No.  4  

2 

2 

0 

Making  a  good  growth. 

<7b  aboil  Babcock, 
Baily,  Hattankio, 
Munson,  Yellow 

11 

4 

7 

The  few  trees  left  are  in  good 
condition. 

3 

3 

0 

Very  strong  and  vigorous. 

2 

1 

1 

Tree  in  fair  condition. 

Kerr  

3 

2 

1 

Quite  strong  and  vigorous. 

LfOng  Fruited  

2 

0 

2 

2 

0 

2 
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'.8  on  the  General  Condition  of  the  Orchard. — Cont'd. 


rieties. 

Trees 
set 
1896. 

Trees 
alive 
1901. 

Died 
from 
1896 
to 
1901. 

General  condition  of  trees. 

nd  

2 

2 

0 

Trees  in  good  condition. 

2 

0 

2 

ine, 

Nagate  

5 

3 

2 

Strong  and  healthy  trees. 

2 

1 

1 

Last  tree  slowly  dying. 

d  

2 

0 

2 

1 

1 

0 

In  very  good  condition. 

lotals  

ERICAN 
^YPE. 

55 

29 

26 

2 

0 

2 

2 

1 

1. 

Making  a  struggle  to  live . 

2 

(h 

2 

2 

0 

2 

• 

lotals  

D  GOOSE 
^YPE. 

8 

1 

7 

s  Do^nin^. 

2 

1 

1 

Making  good  growth. 
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Notes  on  the  General  Condition  of  the  Orchard. — Cont'd. 


Varieties . 

Trees 
set 

1  QOA 

Trees 
alive 

Died 
from 
1896 

bO 

1901. 

General  condition  of  trees. 

Milton  

2 

2 

0 

In  good  condition. 

2 

0 

2 

President  Wilder. 

2 

1 

1 

Making  good,  strong  growth. 

Whi  taker  

2 

1 

1 

Making  fair  growth. 

Wild  Goose  

2 

1 

1 

Growth  very  poor. 

Wooten  

2 

2 

0 

Small  growth. 

Totals.. 
WAYLAND 
TYPE. 

1  4. 

^ 

O 

Golden  Beauty . . . 

2 

9 

0 

Very  strong  and  vigorous. 

Way  land  

2 

1 

1 

Last  tree  nearly  dead. 

Totals . . 
CHICASAW 
TYPE. 

4 

3 

2 

1 

•  2 

0 

Making  a  steady  growth. 

1 

2 

9 

• 

0 

Only  a  fair  growth. 

Transparent  

1  • 

1 

0 

Vigorous  growth. 
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NoUt  on  the  General  Condition  of  the  Orchard. — Cont'd. 


Varieties. 

Trees 
set 
1896. 

Trees 
alive 
1901. 

Died 
from 
1896 
to 
1901. 

General  condition  of  trees. 

Totols  

HYBRID  PLUMS 

5 

5 

0 

2 

2 

0 

Making  good,  strong  growth. 

2 

2    1  0 

Vigorous  and  strong. 

Wickson  

2 

1 

1 

Making  very  poor  growth. 
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Anderson.  J.  T  2.  54,  81,  82,  83,  228,  291 
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Ashes,  analysis    145 
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Babcock  test    57 

Ballard,  J.  L   3 

Barnes,  R.  B  116,  276 

Baroness  of  Ala,  Angus  heifer  116,  267 

Bat  Manure,  analysis    145 

Beaumont  oil  116,  240 
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Beets,  fertilizer  for   91 
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Berney's  Ala.  fertilizer  exp.  at,  with  cotton   50 

Betts,  Tancred    327 

Bevill.  W.  C  3,  38 

Bllbro,  J.   A   327 

Boligee,  Ala.,  fertilizer  exp.  at,  with  cotton   5C 

Boophilus  Bovus  116,  238 

Borland,  T.  M  3,  4C 

Bragg,  T  82,  228,  291,  32( 

Broun,  Wm.  LeRoy  21,  54,  82,  228,  291,  326.  32J 

Broun,  Dr.  Wm.  LeRoy,  death  of    32^ 

Bulletins,  contents  of    331 

Burt  corn,  Ala.  fertilizer  exp.  at,  with  cotton   3^ 

Bureau  of  Animal  Industry  116,  24( 

Burton,  J.  Q  2,  33- 

Butter,  cost  of  production   61 

'       production  from  cotton  seed  meal  and  hulls   51 

different  rations    7i 

Carmichael,  J.  M   32 

Carrots,  fertilizer  for   I   9 

Cary,  C.  A  2,  54,  82,  228,  289,  291,  326,  44 

Cattle  inoculated  with  defibrinated  blood   27 

Cereals,  fertilizers  for   9 

Champion  of  Alabama,  short  horn  bull   26 

Chappell,  C.  A  

Charley  Gardner,  Angus  bull   26 

Cherries,  varieties  of   3U 

Dyhouse    30 

Governor  Wood    30 

Oztheimer   301,  30 

Suda   301,  3C 

Abbasse    3C 

Black  Tartarian    3( 

Dyehouse    3C 

Early  Richmond    3( 

English  Morrello    3( 

Governor  Wood    3( 

Mont.  O.  King   3( 

Napoleon    3( 

Wrogg    3( 

Chism,  W.  F   2( 

Clark,  R.  W  2,  53,  54,  82,  228,  291,  55,  286,  326,  339,  4- 

"Clemintino,"  registered  red  poll  heifer   2( 

Clinical  records  of  inoculated  animals   2i 

notes  on  Dumas  short  horns   2' 
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Columbian  University   326,  334 

Connoway,  Dr  248,  249 

Corn  meal,  price  of    58 

Cory,  A.  F   3 

Cotton,  amount  of  fertilizer  for   90 

Black  rust    24 

injury    43 

prevented  by  Kanit  25,  44 

prevented  by  kainit  25,  44 

cooperative  fertilizer  experiments   3,  86 


eftect  of  acid  phosphate ..  9,  10,  12,  15,  16,  18,  18,  21,  22,. 

26,  28.  30,  31,  33,  35.  36,  37,  38,  39,  41,  43,  45,  46 
cottonseed  meal..  10,  12,  14,  16,  18,  19,  20,  22,  26, 

28,  30,  31,  32,  34,  36'  37,  38,  39,  41,  43,  45,  46 
cottonseed  meal,  acid  phosphate  and  kainit   37 


and  acid  phosphate    87 

kainit.... 9,  11,  13,  16,  17,  18,  20.  21,  22,  26,  29. 

30,  31,  32,  35,  36,  37,  38,  40,  41,  44,  45,  47 

fertilizer  exp.  at  Abbeville,  Ala   52 

at  Auburn,  Ala.,  Experiment  Station   24 

at  Auburn,  Ala   27 

at  Bemey's   50 

in  Bibb  county    20 

at  Boligee,  Ala   50 

at  Burnt  Com,  Ala   34 

In  Butler  county   43 

at  Calhoun   42,  52 

in  Chambers  county    30 

in  Cherokee  county    13 

in  Clark  county    40 

at  Collinsville,  Ala   g 

at  Cusseta,  Ala   83 

in  DeKalb  county    8 

at  Dillburg,  Ala   51 

at  Dothan,  Ala   48 

in  Escambia  county    44 

at  Evergreen,  Ala   52 

in  Fayette  county  :   19 

at  Furman.  Ala   11 

at  Garland,  Ala   48 

at  Gordo,  Ala    16 

at  Greensboro,  Ala   51 

at  Greenville,  Ala   52 

at  Hamilton,  Ala   50 

in  Henry  county   4$ 

at  Hugent,  Ala   23 
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Cotton— Continued. 

at  Hurtsboro,  Ala   42 

at  Jackson,  Ala   42 

at  Kay  lor,  Ala   33 

fertilizer  exp.  at  Larimore.  Ala   8 

in  Lowndes  county   36 

in  Macon  county    21 

at  Maple  Grove,  Ala   14 

at  Marvyn,  Ala   51 

in  Monroe  county   33 

at  Naheola,  Ala   42 

at  Notosulga,  Ala   23 

at  Oak  Bowery,  Ala   51 

at  Opelika,  Ala   32 

in  Pickens  county   15 

in  Randolph  county   29 

in  Russell  county   35 

at  Snow  Hill,  Ala   11 

at  Sterrett,  Ala   51 

at  Tuscumbia,  Ala   50 

in  Tuscaloosa  county   17 

at  Tuscaloosa,  Ala   23 

at  Union  Springs,  Ala   52 

at  Vick,  Ala   23 
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THE  FLORA  OF  THE  METAMORPHIC  REGION 
OF  ALABAMA. 

BY  F.  S.  EARLE. 


The  following  list  of  the  ferns  and  flowering  plants  of 
B  Metaniorphic  Region  of  Alabama  is  based  on  the 
[lections  in  the  herbarium  of  the  Alabama  Polytechnic 
stitute  at  Auburn.  The  Alabama  material  in  this 
rbarium  was  secured  as  follows:  First,  a  few  plants 
ilected  prior  to  1895  by  Dr.  P.  H.  Mell  and  his  assist- 
ts.    ( The  bulk  of  this  earlier  material  was  destroyed 

fire) ;  second,  a  few  plants  collected  during  the  Fall 
1895  by  Dr.  L.  M.  Underwood ;  third,  plants  collected 
ring  the  Spring  an<^  Summer  of  1896  by  L.  M.  Under- 
lod  and  F.  S.  Earle;  fourth,  plants  collected  during 
3  Fall  of  1896,  during  1897,  and  the  Spring  and  Sum- 
ir  of  1898  by  C.  F.  Baker  and  F.  S.  Earle;  fifth,  plants 
ilected  from  the  Fall  of  1898  to  the  Summer  of  1901  by 

S.  Earle  and  Mrs.  F.  S.  Earle.  Prior  to  1897  atten- 
m  had  been  devoted  mainly  to  the  fungi,  fiowering 
ints  being  taken  only  incidentally.  Prof.  Baker  first 
g{>:e8ted  the  sj-'stematic  collection  of  the  fiowering 
ints,  and  the  greater  part  of  the  species  enumerated 
low  were  taken  during  the  period  of  his  residence  at 
I  burn. 

As  Dr.  Charles  Mohr  was  known  to  be  working  on  a 
ra  of  Alabama,  the  collections  made  prior  to  mid- 
mmer  of  1897  were  all  sent  to  him  for  determination, 
d  he  was  permitted  to  retain  a  full  set,  including  all 
iques,  for  his  own  herbarium.  These  plants  are  fre- 
ently  referred  to  in  his  redent  work  on  The  Plant  Life 
Alabama  that  was  published  first  by  the  United  States 
apartment  of  Agriculture  as  Volume  6,  of  the  Con- 
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tributions  from  the  National  Herbarium  (issued  July 
31,  1901),  and  later  (October,  1^01),  was  reissued  as  a 
report  from  the  Alabama  Geological  Survey.  After 
midsummer  of  1897  Dr.  Mohr  became  so  occupied  in  the 
preparation  of  the  manuscript  for  this  great  work  that 
at  his  request  the  sending  of  plants  was  discontinued, 
except  as  he  occasionally  asked  for  material  in  some  spe- 
cial group.  The  later  collections  have  been  determined  by 
Dr.  J.  K.  Small,  Mr.  G.  V.  Nash,  Dr.  Edward  L.  Greene 
and  other  sjpecialists,  and  by  the  writer,  who  has  recently 
had  an  opportunity  to  compare  some  of  the  more  doubt- 
ful material  with  the  rich  collections  in  the  herbarium 
of  the  New  York  Botanical  Garden.   Some  fifty  species 
are  reported  by  Dr.  Mohr  of  our  collecting  that  are  not 
represented  in  the  harbarium  of  the  Polytechnic  Insti- 
tute ;  or  at  least  are  not  represented  under  the  name  by 
which  Dr.  Mohr  reports  them.    These  species  are  in- 
cluded in  this  list,  Dr.  Mohr  being  cited  in  each  case  as 
the  authority.   These  specimens  will  be  found  either  in 
the  herbarium  of  Alabama  plants  deposited  by  Dr. 
Mohr  at  the  State  University  at  Tuscaloosa,  or  in  his 
private  herbarium,  which  is  now  incorporated  with  the 
National  Herbarium  at  Washington.   In  part,  at  least, 
these  species  represent  uniques  that  did  not  chance  to 
be  again  collected  by  us.   There  are,  however,  too  many 
to  be  wholly  accounted  for  in  this  way,  and  it  seems 
probable  that  some  of  them  represent  cases  where  Dr. 
Mohr  found  occasion  to  change  his  original  determina- 
tion of  the  specimens.   It  has  not  been  possible  to  ti-ace 
these  cases,  for  since  the  publication  of  Dr.  Mohr^s 
work  I  have  not  had  access  to  the  collections.    It  has 
seemed  best  to  include  these  names,  but  with  this  word 
of  warning  as  to  the  possibility  of  error  through  includ- 
ing two  determinations  for  the  same  plant. 
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It  so  chanced  that  Dr.  Mohr  did  very  little  collecting 
in  that  part  of  the  State  covered  by  tliis  lisL  He,  how- 
ever, made  one  visit  to  the  rugged  mountainous  region 
in  Claj  connty  and  Menrod  a  nain1[^r  of  plants  tiiat 
wei-e  not  taken  by  us.  A  few  plants  have  also  from  time 
to  time  been  collected  in  this  region  by  various  mem* 
bers  of  the  State  (Geological  Survey.  Fifty-two  plants 
from  these  sources  iia?e  recorded  by  Dr.  Mohr  from  tMs 
rejrion  that  do  not  appear  in  our  follections.  These  are 
included  in  this  list,  the  proper  credit  being  giv^  It 
is  probable  that  the  spedmens  representing  them  are  all 
in  tlie  herbarium  at  Tuscaloosa. 

Tin-  Met^imorphic  region  of  Alaliama  as  mapped  by 
the  State  Geological  Survey,  is  a  triangular  area  lying  on 
the  eastern  side  of  the  State.  It  extends  from  near  the 
southeast  corner  of  Lee  county  at  a  point  nearly  oppo- 
site Columbus,  Ga.,  northerly  along  the.  State  line  for 
abont  a  hundred  miles  to  a  point  in  the  northern  part 
of  Clebome  county.  From  this  point  tite  second  side  of 
the  triangle  extends  south ^vo8t^^'ar(lly  for  about  the  same 
distance,  to  a  point  in  Chilton  county,  some  three  miles 
ea«t  of  a»>HW'6r  the  lionisville  &  Nashville  railroad, 
and  from  liere  another  hundred  miles  east-southeaat  to 
the  point  of  bej^nning.  This  area  romprises  the  south- 
ernmost extension  of  the  Appalachian  mountain  system. 
It  is  underlaid  by  gmnite  and  other  metamorphic  rocks 
which  cxtM't  tlicir  usual  infliKMico  on  the  topography, 
giving  high,  rugged  hills  and  frequent  exposures  of  bare 
roct  There  are,  however,  few  vertical  or  overhanging 
cliffs,  such  as  are  frequent  to  the  north  and  west  in  the 
region  underlaid  by  the  conl  measuros.  The  soil  varies 
from  a  light  and  rather  coarse  sandy  loam  to  the  red 
homblendic  soil  il<j«haraeteristic  of  the  Piedmont  region 
f)f  rxiHU'H-ia.  In  many  pla<-cs  it  is  much  incnmliered  with 
angular  fragmept  of  quartz  and  other  hard  resistant 
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rocks.  The  original  timber  growth  varied  from  almost 
pure  long  leaf  pine  forests  at  the  southern  border  and 
along  the  blufifs  of  the  Tallapoosa,  to  pure  hardwood 
forests  on  the  richer  areas,  especially  to  the  jiorthward. 
The  greater  part  of  the  area  Avas,  however,  a  mixed  for- 
est of  hardwoods  and  long  or  short  leaf  pines.  The  re- 
gion is  dinded  into  nearly  equal  parts  by  the  Tallapoosa 
river,  the  portion  to  the  south  and  east  being  the  high, 
broad  ridge  that  forms  the  divide  between  this  stream 
and  the  Chattahoochee.  The  northwestern  portion 
forming  the  divide  between  the  Tallapoosa  and  the  Ooosa 
is  more  rugged  and  broken,  and  in  the  Talladega  Moun- 
tains reaches  the  highest  elevations  to  be  found  in  the 
State  (2,300  feet).  This  is  one  of  the  most  interesting 
parts  of  the  State,  and  deserves  much  more  extended 
study.  It  w^as  visited  only  once  by  Dr.  Mohr  and  once 
by  the  \^Titer. 

This  metomorphic  region  is  Of  special  interest  botani- 
cally  since  it  constitutes  the  southernmost  extension  of 
the  Carolina  Life  Zone.  Many  of  the  characteristic 
plants  of  the  Appalachian  system  find  here  their  most 
southerly  stations  while  mingling  with  these  northern 
representatives  are  many  plants  that  have  pushed  up 
from  the  Gulf  region.  This  mingling  of  the  two  floras 
accounts  for  the  large  number  of  species  found.  Of  the 
1146  species  and  varieties  ennumerated  in  the  foUowing^ 
list,  94  are  new  to  the  State,  and  are  not  included  in  Dr. 
Mohr's  work.  These  are  indicated  by  an  asterisk  (*). 
There  are  76  others  that  w  ere  previously  known  in  Ala- 
bama only  from  the  northern  part  of  the  State.  These 
represent  an  extension  of  the  known  range  in  the  State 
to  the  southward,  and  are  marked  by  a  dagger  (f). 
There  are  also  167  species  that  represent  a  northerly  ex- 
tension of  the  known  range  within  the  State.  These  are 
indicated  by  a  double  dagger  (j).   The  larger  number 
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lis  latter  class  is  accounted  for  by  the  fact  that  Au- 
i,  where  the  greater  part  of  the  collecting  was  done, 
1  the  extreme  southern  border  of  the  metamorphic 
on.  In  fact  the  more  sandy  lands  of  the  central 
belt  extend  at  one  point  to  within  half  a  mile  of  the 
ege  building.  All  the  plants  collected  in  the  neigh- 
ood  of  Auburn  have  been  included  in  the  list 
tlier  they  were  taken  from  one  side  or  the  other  of 
rather  vaguely  defined  line.  While  most  of  the 
ts  that  are  marked  with  the  double  dagger  are  un- 
)tedly  characteristic  of  the  central  pine  belt  rather 
I  of  the  metamorphic  hills;  still  it  is  probable  that 
)st  or  quite  all  of  them  are  to  be  found  at  some  point 
he  more  sandy  lands  that  are  clearly  within  this  re- 
proper;  . 

lie  ecological  relations  of  the  flora  have  not  in  all 
s  been  critically  studied.  The  topographical  features 
he  country  will;  of  course,  limit  the  plant  societies 
ormations.  The  following  situations  have  each  a 
e  or  less  clearly  marked  flora,  and  the  brief 
\  on  habitat  following  each  species  in  the  list 
,  in  most  cases,  indicate  the  nature  of  the  locality 
re  the  plant  should  be  sought.  Beginning  witji  the 
rophytes  we  may  distinguish,  first,  the  plants  of  the 
dly  moving  streams  with  which  the  region  is  abund- 
y  supplied.  Second,  plants  of  pools  and  ponds.  Ponds 
not  frequent,  those  found  being  mostly  artificial. 
:*d,  marsh  plants,  inhabiting  cer,tain  open  miry 
es,  and  the  open  boggy  banks  of  streams.  Such 
18  are  restricted  and  rather  infrequent,  but  certain 
its  are  found  only  in  such  localities.  Fourth,  swamp 
its  of  the  poorly  drained  timbered  land  along 
ams.  In  clay  land  there  are  likely  to  be  "alder 
raps,"  the  prevailing  growth  being  alder  (AInns  ra- 
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gosa)  and  willow  {Salix  nigra)  frequently  with  a  dense 
undergrowth  of  cane  {Arundinaria  tecta).    In  sandy 
land  swamps  are  more  often  "bay  heads"  with  a  prevail- 
ing growth  of  white  bay  {Magnolia  Virginiana)^  red  bay 
(Persea   jmbescens)      and  maple   (Acer  rubt*uin,)  In 
places  these  "bay  heads'  'develop  into  "Sphagnum  bogs/' 
where  the  ground  is  carpeted  with  peat  moss  {Sphagnum 
sp. ) .   Each  of  these  varieties  of  swamp  has  its  own  pe- 
culiar association  of  plants.   Of  mesophyte  associations 
we  have,  1st,  the  plants  of  the  better  drained  creek 
and  river  bottoms,  and,  2nd,  the  moister  and  richer 
northern  slopes  of  the  uplands.   Such  locations  are  usu- 
ally heavily  timbered  mostly  with  hard  wxkkIs,  but 
occasionally  mixed  with  loblolly  pine  {Pimis  laeda)  in 
the  lowlands,  and  with  the  short  leaf  .pine  {Pinus 
echinata)  in  the  uplands.    These  associations  are  rich 
in  the  number  of  species  and  include  most  of  the  more 
northern  types.    The  plants  from  the  Gulf  region  are 
to  be  sought  on  the  dryer,  more  sandy  uplands,  and  in 
the  sandy  bay  heads  and  Sphagnum  bogs.     More  or 
less  distinctly  zerophytic  associations  occupy  the  greater 
part  of  the  upland  area.    Here  we  may  distinguish. 
1st,  .plants  of  the  dry  hardwood  forests.   These  are  usu- 
ally found  on  the  south  slopes  of  the  red  clay  hills; 
2nd,  plants  of  mixed  woods,  including  long  or  short  leaf 
pines  and  hard  woods.    This  type  of  forest  is  the  pre- 
vailing one  over  a  large  part  of  the  entire  region ;  3rd, 
plants  of  the  long  leaf  pine  {Pinns  palusiris)  forests. 
These  are  confined  to  the  extreme  southern  border  and 
to  a  strip  along  the  hills  bordering  the  Tallapoosa  river. 
A  large  number  of  southern  species  are  found  in  this  long 
leaf  pine  association;  4th,  an  extremely  zerophytic  asso- 
ciation found  on  exposed  granite  outcrops.  Occasionally 
granite  outcrops  occur  where  they  are  somewhat  moisted 
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yy  a  stream  or  spring  nxiA^ere  w%  find  still  a  dijfferent 

issoriation  of  plants.  Besides  tlu^se  which  may  be  con- 
sidered as  constituting  the  natural  plant  covering  of 
he  region  we  have  other  associations  whose  advent  is 
IeteinlMi3  iiy  the  praaeaee  of  num.  Among  tibese  we 
nay  distinguish,  1st,  the  weeds  of  eultivatefl  fields  and 
jardens;  2nd,  the  weeds  of  pastures,  roadsides  and  waste 
places;  3rd,  the  plaAts  of  abandoned  or  *^med  out" 
ields,  and,  4th,  the  plants  of  the  second  growth  woods 
:hat  ultimately  reclothe  thes<^  ahandoned  fields.  The  lob- 
oily  pine  {Finus  Taeda)  usually  plays  the  leading  part 
in  this  f orestisation,  thou^  with  it  are  associated  sweet 
:Jim  ( Liquiihuithar)  black  t^nm  (  Xj/ssasf/!i.:(r/lc<f  ),  per- 
iimmon  {Diospyros)  and  occasional  individuals  of  nu- 
Biemns  other  trees. 

iBotryehium  biternatum  (Lam.)  Undervv. 

A  single  specimen,  uplud  pasture,  Auburn,  (in  Underwood 
Herbarium.) 

Botryehium  obliquuili  MuW. 

Froquent.  creek -botioin  woods. 

Botryehium  Virginianum  (L.)  Sw. 
Occaaional,  cl^k^iiiMiks  woods. 

Oiduoglossum  crotalophoroides  Walt. 
Oeeaaloaal,  gsaaay  creek-bottom  pastures. 

QSMUNDACEAE. 

Osmiuiili^  einBamomea 
Common,  swampy  place$i. 

Osmuada  regalis  L. 
Common,  swamps. 
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POLYPODIACEAE. 

fAdiantum  pedatum  L. 

Moist,  shaded  hillsides,  river  hills,  TJallapoosa  county. 

Asplenium  Bradleyi,  D.  C.  Eaton. 
Clay  county  (Mohr*s  Plant  Life.) 

Asplenium  Filix-foemina  (L.)  Bernh. 
Common,  moist  woods,  variable. 

Asplenium  parvulum  Mart.  &  Qsll. 
Clay  county  (Mohr's  Plant  Life.) 

Asplenium  platyneuron  (L.)  Oakes. 

'         Common,  rocky  hillsides,  granite  outcrops. 

Asplenium  Iri^homanes  L. 

Clay  county  (Mohr's  Plant  Life.) 
Cheilanthes  lanosi  (Michx.)  Watt. 

Common,  cllfts,  granite  outcrops. 

Dryopteris  Floridana  ( Hook. )  O.  Kuntze. 

A  Blngle  station,  a  swamp  6  miles  south  of  Auburn,  Lee  co. 
Dryopteris  marginalis  (L.)  A.  Gray. 

Clay  county  (Mohr's  Plant  Life.) 

fDryopteris  Noveboracensis  (L.)  A.  Gray. 
Clay  county,  creek  bottoms.  ^ 

tDnopteris  Tlielypteris  (L.)  A.  Gray. 

Occasional,  creek  bottoms,  moist  rich  woods. 

JOnoclea  sensibilis  L. 

Occasional,  creek  bottoms,  clay  land. 

fPhegopteris  hexagonoptera  (Michx.)  Fee. 
Occasional,  moist  woods,  creek  bottoms. 

Polypodium  polypodioides  (L.)  A.  S.  Hitchcock. 
Common,  rocks,  tree  trunks. 

Polystichunf  acrostichoides  (Miehx.)  Schott. 
Common,  rocky  hillsides  In  woods. 

JPteridium  aquilinum  pseudocaudatum  Clute. 

Common,  dry  pine  woods. 
tWoodsia  obtusa  (Spreng.)  Torr. 

Frequent,  rocky  banks,  granite  outcrops. 

Woodwardia  areolata  (L.)  Moore. 
Common,  creek  bottom  swamps. 
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oodw'ardia  Virfrfnica  ^loitb* 
A  single  collection,  Aubumi 

L><^PO||lACKAE. 

;<^odliiiii  pimatoHt  (Clia|naO  Uojd  &  tJnderw. 
mtumti  ^tiagiium  bogs. 

♦  I 
Selaginjbllacae. 

aginella  apus  (L.)  Spmg. 
Froquaat,  on  the  gprouMd'  !n  Bwamps. 

PiNACEAE. 

liperus  Yirgtiiiam  L. 
Fregnent  espedttllr  along  roadflides. 

ius  ethiuata  Mill. 

The  short  leaf  pine;  common  in  mixed  upland  woods, 
ns  palnetris  Mill. 

11m  long  leaf  pine;  the  pievailing  timber  on  sandy  lands, 
Lee  county,  and  on  dry  rocky  ridges  bordering  the  Talla- 
poosa RiTBr. 

ins  Taeda  L. 

Loblolly  pine,  old  field  pine,  swamp  pine;  common,  swamps 
md  uplafi4«i  MN^Mb'  Ad  m  peeond  growth  in  abandoned  ' 
fields. 

TlTPHACJlAB. 

pha  latifolia  L. 
Fraqmt,  marshy  places  and  shaUow  ponds  and  ditches. 

^.4^  iSFASaANIAtfOJBAE. 

ttganum  andpocladum  (Engdm.)  Moi-ong. 
Occasional,  marshy  plaees, 

Alismageab.  , 

apttaria  latifolia  Willd. 
Common,  manhsf  and  ditcha?. 
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jSagittaria  pubescens  Muhl. 

A  single  collection,  swamp  in  river  hills,  Elmore  county. 

POACEAE. 

Agrostis  Elliottiana  Schiilt. 
Common,  dry  open  places. 

Agrostis  hyemalis  (Walt.)  B.  S.  P. 
Common,  dry  open  places. 

JAgrostis  intermedia  Scribn. 
A  single  collection.  Auburn. 

Aira  caryophylla.  L. 

Common,  dry  open  places. 

Alopecurus  geniculatus  L. 
Occasional,  wet  open  places. 

Andropogon  argyraeue  Schultes. 
Common,  dry  woods  and  fields. 

•Andropogon  corymbosus  (Chapm.)  Nash. 
Occasional,  wet  swampy  places. 

JAndropog<)n  EUiottii  Chapm. 
Occasional,  dry  woods. 

Andropogon  furcatus  Muhl.  • 

Infrequent,  dry  woods  and  roadsides. 

J  Andropogon  glomeratus  (Walt.)  B.  S.  P. 

Frequent,  wet  swampy  places.    A  smaller  form  with  i 
panicles  occurs  in  moist,  upland  woods. 
Andropogon  scoparius  Michr.. 

Very  common  and  variable.    As  here  recognized  it  pi 
includes  more  than  one  species. 

Androi)ogon  Tracyi  Nash. 

Frequent,  sandy  uplands  fields  or  thin  woods. 

Andpoix)gon  Virginicus  L. 

Very  common,  especially  in  old  fields.  (Broom  sedge).  Vi 
JAnthaenatia  villoea  Beauv. 

Occasional,  moist  sandy  lands,  south  of  Auburn. 

AristidA  lanosa  Muhl. 

Frequent,  dry  sandy  lands,  south  of  Auburn. 

Aristlda  purpurascens  Poir. 
A  single  collection.  Auburn. 
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Thenatheruni  elatius  (L*)  BeanT. 
A  single  collection,  Aubum* 

untfnaria  tecta  (Walt)  MuhL 

Common,  creek  bottom  swamps  (Cane.) 

wms  uni^ffldes  A  Wja^d.}  H.  B.  K. 

tlttehye-lytniiii  er<H*tuin  (Sclireb.)  Beauv. 
Occasional,  rich  upland  woods. 

lupiiIosiMr  aiwMdSeM  Scrib. 

Gold  HUl.  Lee  county  (Mohr's  Plant  Life.) 

ipriola  Dactylon  (L.)  O.  Kuntze. 
AbandaaU^  Ms^oMmS  (Bermuda  graas.) 

encbnis  ecliiiiatiis  L. 
Occasional,  sandy  fields. 

[aetoekloft  glanca  (L.)  ScribH. 

Common,  cultivated  fields.  « 

haetDchloa  perennis  (Curtiss)  BicknelL 
A  single  eoUeetloii*  Antramw 

irysopogon  avenaceus  (Miclix.)  Benth. 
Common,  upland  woods  and  open  places. 

Sirysopogon  nnlftiis  (L. )  Beiitii. 

Common,  upland  woods  and  open  places. 

una  arundinacea  L. 

CNscaMonal,  wet  avampy  plaoea. 

actTloctenium  Aegyptieum  (L.)  Willd. 
Common,  cnltlTatied  fields. 

anthonia  sericM  Hutt. 

Frequent,  dry  woods  and  open  places,  clay  or  sand. 

ianthonia  spkata  (L.)  BeaUT. 

Rocky  Idllsldee,  clay  land,  nortli  of  Auburn. 

atonia  filifoiiuis  (Chapm.)  Vasey, 
Frequent,  dry  woods. 

latonia  nitida  ( Spreng. )  Nash. 

Common,  dry  woods. 

Eatonia  Peniitiylvamca  (DC.)  A.  Gray. 
I>ry  open  hllMdee,  Auburn; 

Eatonia  PennsjlvaDica  (I)  (\)  A.  (irav. 

A.  single  collection.  Auburn,  creek  bottom  woods. 
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Echinochloa  Crus-galli  (L.)  Beauv. 
Occasional,  gardens  and  barnyards. 

Eleusene  Indica  (L.)  Gaertn. 
Common,  cultivated  fields. 

•Elymus  galbriflorus  (Vasey)  Scribn.  &  Ball. 
Occasional,  dry  woods. 

Elymus  strictus  Willd. 

Lee  county.  Earle  ft  Baker  (Mohr's  Plant  Life.) 

Elymus  Virginicus  L. 

Lee  County,    (Mohrs  Plant  Life.) 

JEragPOstis  hirsuta  (Michx.)  Nash. 
Frequent,  dry,  open  places. 

Eragrostis  major  (L.)  Host. 
Common,  cultivated  fields. 

Eragrostis  pectinacea  (Michx.)  Steud. 
Common,  dry  open  places. 

Eragrostis  Purshii  Schrad. 
Occasional,  cultivated  fields. 

JEragrostis  refracta  (Muhl.)  Scribn. 
Common,  dry  open  places. 

Erianthus  alopecuroides  (L.)  Ell. 

Common,  upland  woods,  usually  on  clay. 

*  Erianthus  compactus  Nash. 

Common,  upland  woods,  usually  on  clay. 

•Erianthus  contortus  Ell. 

Common,  poor  usually  sandy  woods. 
Festuca  nutans  Willd. 

Frequent,  moist  woods. 

*  Festuca  obtusa  Spreng. 

A  single  coUectioi^,  Chambers  county. 
Festuca  octoflora  Walt. 

Common,  dry  open  places. 

Festuca  octoflora  arista ta  (Torr.)  Dewey. 

Lee  county,  Earle  &  Baker  (Mohr's  Plant  Life.) 
Festuca  sciurea  Nutt. 

Lee  county,  Earle  &  Baker  (Mohr's  Plant  Life.) 
Festuca  Shortii  Knuth. 

Lee  county,  Earle  &  Baker  (Mohr's  Plant  Life.) 


Digitized  by 


Ojmnopogon  ambiguus  (Michx.)  B.  8:  P. 

Frequent,  dry  sandy  woods. 

[omalocencliPiiB  Virginicus  (Willd.)  Britt. 

'anifiilaria  iK^rvata  (WiMd.)  O*  Euntse. 
Occasional  cultivated  fidldfi. 

Frequent,  uplaoft  lV0Od8. 

lulilenbergia  caqgS^talm  (Lam.)  Trin. 

Muhlenber«jia  diffusa  Sebreb. 
A  single  collection,  Auburn. 

^plmneom  Mrtellns  ( L. )  R.  &  S. 

Occasional,  moist  sandy  places  in  shade. 

•anicularia  nervata  (Willd)  O.  Kuntze. 
Gosnmi,  wet  shady  places. 

*anieuui  a«;rostoides  Miibl. 

Clay  county  (Mohr's  Plant  Life.) 

Coll 'ftpri  once,  Auburn,  swamp.      This  is  very  close  t  )  P. 
lucid  urn  Ashe,  and  is  probably  identical  with  that  species. 

*am«cum  aiigusti'foMiim  Ell. 

Very  common,  dry  upland  woods  and  roadsides. 
Panicum  Aubume  Ashe. 

Collected  once,  Auburn,  uplands.    This  is  probably  only  a 

small  form  of  P.  sphaerocarpon.  Ell. 

Panicom  barbulatum  Michx. 
Oommoiip  wet  swampy  woods. 

'Panicum  Rogueanum  Ashe. 
Collected  once.  Auburn,  uplanfts. 

Panieum  clandestinxim  L, 

Occasional,  alder  swamps,  clay  land. 

Panicum  commutatum  Schult. 

Common,  dty  sandy  uplands,  roadsides,  old  fields  and  thin 

woods;  often  forming  a  dense  sod. 

t'auicum  depauperatum  Muhl. 
Common,  dry  uplands. 
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Panicum  dicliotomum  L. 

Very  common,  moist  or  dry  land. 

Panicum  Earlei  Nash. 

Oecasional.  sandy  swamps. 

Panicum  elongatum  Pursh. 
Occasional,  damp  places. 

•Pankum  hians  Ell. 

Frequent,  low,  wet  places. 

Panicum  lanuginosum  Ell. 

Collected  once,  Chambers  county. 

JPanicum  laxlflorum  Lam. 

Very  common,  moist  places.   A  form  has  been  called  P.  carl 
cifolium  Scrlbn. 

Panicum  lucidum  Ashe. 

Frequent,  wet  places,  sphagnum  bogs,  etc. 

Panicum  meli<?arium  Michx. 

Lee  county,  Earle  &  Baker  (Mohr's  Plant  Life.) 
Panicum  micpocarpon  Muhl. 

Frequent,  moist  uplands. 

•Panicum  mutabile  Scribn.  &  Merrill. 

Occasional,  dry  woods.    These  specimens  have  been  detei 
mined  as  P.  Joori  Vasey. 

Panicum  neuranthum  Greiseb. 
Collected  once.  Auburn. 

Panicum  oligantlies  S^^hult. 
Occasional,  sandy  uplands. 

Panicum  Porterianum  Nash. 
Common,  rich  uplands. 

Panicum  pseudopubescens  Nash. 
Very  common,  dry  uplands. 

tPanicum  pubifolium  Nash. 
Frequent,  sandy  uplands. 

Panicum  pyriforme  Nash. 

Lee  county,  Earle  &  Baker  (Mohr's  Plant  Life.) 
Panicum  Kavenelii  Scribn.  &  Merrill. 

Frequent,  sandy  uplands. 

Panicum  rostratum  Muhl. 
Common,  uplands. 
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Panieuni  seopaMttm  Lam. 

CommoB,         iandy  creek  bottome. 

Oollected  once,  Auburn. 

Pameum  fiphaerocarpon  Ell. 

Ptoieuni  Tex  miim  BuckL 
Common,  fields,  introduced. 

Panicani  taei6^i|^^^^3^^ 

Panieiim  yirgatum  L. 

Common  and  variable,  uplands  and  creek  bottoms* 

jPanicum  Webberienum  Nash. 

Common,  dry  exposed  uplands,  clay  or  sand. 

^Panicum  Yadkmens^s  Ashe. 

Oollected  once,  creek  bottom,  Anbam. 

•Bftspahiiii  aiigustifolium  Le  Conte. 

Fivquent.  upland  woods,  often  confused  with  P.  laeve,  Michx, 

Paspaluiu  Boscianuru  Fleugge. 
Common,  cultivated  fldllls. 

Paspaliim  ciliatifolium  Mtohx. 
Common,  upland  woods. 

Common,  wet  pastures  (Carpet  grass.) 

t*aspalum  dilatatum  Poir. 

Ft«mwt^  iMi  VMtoreB  and  roadsides. 
JPaspahim  distichum  L. 

Occasional,  wet 'creek  bottoms. 

tPtepfdnm  Floffidftmim  Michz. 

Occasional,  sandy  uplands. 

Paspalum  laeve  Michx. 
Oeeaaicttal,  upland*  ira^s. 

JPasrtalTim  loniripodimculatuin  Le  Conte. 
Occasional,  sandy  uplands. 

Poa  aanaa  L. 

Om&iBim,  dooiTarda,  pastures  and  waste  places. 
% 
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Poa  autumnalis  Muhl. 

Frequent,  swampy  woods. 

fPoa  pratensis  L. 

Occasional,  roadsides  and  open  woods. 

t  Sorghum  Halapense  (L.)  Pers. 

Frequent,  fields  and  waste  places,  (Johnson  grass.) 

Sporobolus  asper  (Mi€hx.)  Kunth. 
Frequent,  sandy  woods  and  roadsides. 

Sporobolus  Indicus  (L.)  R.  Br. 

Common,  pastures  and  door-yards,  (Smut  grass.) 

Sporobolus  punceus  (Miohx.)  Kunth. 

Frequent,  dry  sandy  woods  south  of  Auburn. 

Stipa  avenacea  L. 

Frequent,  upland  woods,  sand  or  clay. 

$Syntlierisma  fimbriatum  (Link)  Nash. 
Common,  cultivated  fields,  (Crab  grass.) 

JSyntherisma  villosum  Walt.  , 
Occasional,  cultivated  fields. 

Tricuspid  seslerioides  (Midix.)  Torr. 
Common,  upland  woods  and  open  places. 

Tripsacum  dactyloides  L. 

Frequent,  ditch  banks  and  borders  of  moist  fields. 

*Trisetum  aristatulum  (Seiibn.  &  Merrill)  Nash. 

Dry  clay  woods,  Tallapoosa  county. 
•fTrisetuiii  Pennsylvanicum  (L.)  Beauv. 

Frequent,  moist  woods. 

Uniola  latifolia  Michx. 

Frequent,  rich  upland  woods. 

Uniola  laxa  (L.)  B.  S.  P. 

Collected  once.  Auburn. 

Uniola  lon«^folia  Seribn. 

Frequent,  upland  woods  and  creek  bottoms. 

Cyperaceae. 
Carex  Atlantiea  Bailey. 

Frequent,  rich  woods. 

Carex  cephalophora  Muhl. 

Frequent,  dry  wooded  hillsides. 
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ex  crinita  Lam. 
A  single  collection.  Auburn. 

ex  debilis  Michx. 
Frequent,  wet  woods. 

ex  granulans  Muhl. 
Lee  county,  Earle  ft  Baker  (Mohr's  Plant  Ldfe.) 

irex  gynajidra  Schw. 
Occasional,  upland  woods,  Lee  county,  Tallapoosa  county. 

ex  interior  Bailey. 
Lee  county,  Earle  ft  Baker  (Mohr's  Plant  Life.) 

ex  intumescens  Rudge. 
Frequent,  swamps  and  ditch  banks. 

ex  laxiflora  Lam. 
Common,  upland  woods. 

ex  laxiflora  varians  Bailey. 
Lee  county,  Earle  ft  Baker  (Mohr's  Plant  Life.) 

ex  leptalea  Wahl. 
Common,  swamps. 

ex  lurida  Wahl. 
Frequent,  swamps  and  marshy  places. 

Lrex  nigro-marginata  Schw. 

Frequent,  dry  rocky  hillsides  and  granite  outcrops.   The  most 
southerly  known  station  for  this  rare  Carex. 
"ex  oblita  Steud. 

Frequent,  swamps. 

Lrex  ptyehocarpa  Steud. 
Frequent,  creek  bottom  swamps. 

*ex  stefrilis  Willd. 
Frequent,  swampy  creek  bottoms. 

'ex  stipata  Muhl. 
Frequent,  wet  open  places. 

irex  tenera  Dewey. 
Common,  rich  woods. 

Lrex  Texensis  (Torr.)  Bailey. 
Occasional,  Auburn. 

•ex  triceps  Michx. 
Common  dry  upland  woods. 
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Oarex  verrucosa  Muhl. 

Frequent,   swamps,  matures  in  midsummer.  (=C. 
cens  Ell.  of  Mohr's  Plant  Life.) 
Carex  vulpinoidea  Michx. 

Common,  wet  places,  ditch  banks,  etc. 

Cyperus  cylindricus  (Ell.)  Britt. 
Frequent,  sandy  fields,  etc. 

Cypenis  echinatus  (Ell.)  Wood. 
Common,  sandy  uplands. 

Cyperus  filiculmis  Vahl. 

Frequent,  sandy  lands. 
Cyperus  Haspan  L. 

Frequent,  marsliy  grass  lands. 
Cyperus  Lancastriensis  Porter. 

Occasional,  Lee  county,  Tallapoosa  county. 
Cyperus  ovularis  (Michx.)  Torr. 

Frequent,  dry  uplands. 

Cyperus  pseudovegetus  Steud. 
Frequent,  swampy  places. 

Cyperus  retrofractus  (L.)  Torr. 

Common,  dry  sandy  uplands. 
Cypeonis  rotundus  L. 

Nut  grass,  a  garden  pest,  locally  abundant. 
Cyperus  stenolepis  Torr. 

Lee  County,  Earle  &  Baker.    (Mohr,  Plant  Life.) 
Cyperus  strigosus  L. 

Common,  fields  and  marshy  places. 
Eleocharis  obtusa  Schultes. 

Common,  marshy  places. 
Eleocharis  prolifera  Torr. 

Occasional,  marshy  places. 

Eleocharis  tuberculosa  (Michx.)  R.  &  S. 

Occasional,  marshy  places. 
Fimbristylis  autumnalis  (L.)  B.  &  S. 

Common,  marshy  places  and  sandy  fields. 
•Fimbristylis  laxa  Vahl. 

A  single  collection,  Auburn. 
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•Fuirena  equarrosa  Michx. 
Common,  marshy,  places. 

(Fttirena  squarrosa  hispida  (Ell.)  Chapm. 
Frequent,  sphagnum  swamps,  etC«, 

{Hemicarpa  micrantha  (Vahl)  Britjt. 
Frequent,  marshy  places. 

Kyllinga  pumila  Michx. 
Common,  wet  places. 

RyncboBpora  axillaris  (Lam.)  Britt. 
Occasional,  marshy  places. 

tRynchoepora comiculata  (Lam.)  A.  Gray. 
Frequent,  borders  of  ponds,  etc. 

ByiH!ht)8i)ora  cymosa  Ell. 
Frequent,  marshy  places. 

Rynfcho8i)ora  fllifolia  Torr. 
A  single  collection.  Auburn. 

Rynchosi)ora  glomerata  (L.)  VahL 
Occasional,  marshy  places. 

RynchoBpora  golmerata  paniculata  (A.  Gray)  Chapm. 
Common,  moist  or  dry  open  places,  roadsides,  ete. 

•Rynchospora  microcephala  Britt 
A  single  collection.  Auburn. 

•Rynchospora  patula  A.  Gray. 

A  single  collection,  Macon's  Mill,  Lee  county. 
Rynchospora  rariflora  Ell. 

Occasional,  marshy  places. 

IScirpus  Eriophorum  Michx. 
Occasional,  wet  places,  clay  land, 

Selena  ciliata,  Michx. 

Frequent,  upland  woods. 

Soleria  oligantha  Michx. 
Frequent,  upland  woods. 

*Scleria  pauciflora  Muhl. 

A  single  collection,  Auburn. 

tScleria  pauciflora  glabra  Ohapnu 
Frequent,  moist  woods. 

Selena  triglomerata  Michx. 
Frequent,  upland  woods. 
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Stenaphyllus  capillarie  (L.)  Britt. 

Frequent,  sandy  fields  and  marshy  platees. 


Rhapidophyllum  hystrix  ( Eraser)  Wendl.  &  Drude. 

Rare,  swamps,  Lee  county,  clay  and  sand. 
fSabal  Adansonii  Ouems. 

Rare,  swamps,  Lee  count,  in  sand. 


Arisaema  quinatum  ( Nutt. )  Schott. 
Occasional,  swamps  and  wet  woods. 

Arisaema  triphyllum  (L.)  Torr. 
Occasional,  wet  woods. 

Orontium  aquaticum  L. 

Clay  county  (Mohr's  Plant  Life.) 
Peltandra  Virginioa  (L.)  Kunth. 

Occasional,  swamps  and  wet  woods. 


JMayaea  Aubletii  Michx. 

Frequent,  sandy  swamps,  usually  with  sphagnum. 

Xyeidaceae. 

JXyris  ambigua  Beyrich. 

A  single  collection.  Auburn. 

Xyris  Caroliniana  Walt. 

Frequent,  sandy  borders  of  ponds,  etc. 

Xyris  communius  Kunth. 

Lee  county,  J.  D.  Smith  (Mohr,  Plant  Life.) 
Xyris  flexuosa  Muhl. 

Occasional,  sandy  swamps. 

Xyris  iridifolia  Chapm. 

Occasional,  sandy  swamps. 

Xyris  torta  Smith. 

Frequent,  sandy  swamps. 


Palmaceae. 


Abaceae. 


Mayacaeae. 
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X  BaouMJumm. 

Pillaiidsia  usneoides  L. 

Qeeaalonal  oa  trees  in  creek  bottoms.  All  killed  by  the  "f  reeze" 

Commelina  communis  L. 

Escaped,  OlleiK' iMaOct,  Auburn. 

GoEuneliBa  erecta  L, 
Frequent,  dry  hillsides. 

Coamieliiia  Mrtella  Yelil. 

Frequent,  swampy  creek  bottoms. 

xTradescantia  hirsuticaulis  Small. 

Riyer  MUs,  BSImore  county;  also  sandy  woods,  Lee  county. 
Tradescantii^  ipontana  Bhuttlw. 

Blcli  uptaikd  woods.  Clay  county,  Coosa  county. 
Tiadescantia  reflexa  Raf. 

Frequent,  dry  rocky  hillsides,  granite  outcrops. 

JUKGAGEAE. 

Jmw'oidcs  ecliinatnin  Small  . 
Frequent,  wooded  hillsides. 

JnncTO  acnmlnatTis  Mictx. 

Frequent,  wet  open  places. 

Juncus  acuminatus  debilis  (A.  Gray)  Engelm. 
Frequent,  wet  open  places. 

Jonciis  Canadensis  A.  Gray. 
Occasional,  Auburn. 

tJnnem  diffusifisi'mtis  Buckl. 

Shallow  pool  in  swamp.  Auburn. 

•Junius  Dudley!  Wi^and. 

Frequent,  dry  wdods  and  roadsides. 

Jancns  efTiisiis  L. 

Frequent,  wet,  open  places. 

Juncus  marpnatas  B<mtk. 
Frequent,  wet,  open  places. 
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Junius  marginatus  aristulatus  ( Michx. )  Coville. 
Coiumon,  wet  open  places. 

J Juncus  polycephalus  Michx. 
Frequent,  wet.  open  places. 

JJun€us  repens  Michx. 

Sandy  borders  of  ponds.  In  or  out  of  water. 

*Juncue  robustus  (Englm.)  Coville. 
A  single  collection,  Auburn. 

J  J  uncus  scripoides  Lam. 
Common,  wet  open  places. 

Juncus  setaceus  'Rostk. 

Common,  wet  open  places. 

Juncus  tenuis  Willd. 

Common,  especially  along  paths  and  woods  roads. 

Juncus  Torreyi  Coville. 

Lee  county,  Earle  A  Baker  (Mohr,  Plant  Life.) 
Juncus  trigonocarpus  Steud. 

A  single  collection.  Auburn. 


JAletris  farinosa  L. 

Occasional,  borders  of  sandy  swamps. 

Allium  mutabile  Michx. 

Common,  creek  bottoms,  clay  land,  often  in  fields. 

Allium  veneale  L. 

Introduced,  fields,  etc..  Auburn. 

*Chamaelirium  obovale  Small. 
Occasional,  ricn  upland  woods. 

Chrosperma  muscaetoxicum  (Walt.)  O.  Kuntze. 
Rare,  taken  once  near  Auburn. 

Lilium  Oarolinianum  Michx. 
Occasional,  rich  upland  woods. 

Medeola  Virginica  L. 

Occasional,  moist,  rich  woods. 

Melanthium  Virginianum  L. 

Rare,  taken  once  near  Auburn. 
Nothoscoixiium  bivalve  (L.)  Britt. 
(=Allium  stratum.) 

Common,  dry  rocky  hillsides,  granite  outcrops,  etc. 


LiLIACEAE. 
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Polygonatum  biflorum  (Walt.)  Ell. 

Frequent,  moist  rich  woods  and  creek  bottoms. 
fPolygonatum  €amiiiutatuin  (R.  &  S.)  Dietr* 

Occasional,  moist,  rich  woods,  creek  bottoms,  etc. 

*Triaiitlia  glutinosa  (Miehx.)  Baiker. 

(=Tofeldia  glutinosa  MIellz.) 
Occasional,  open  marshy  places. 

Trillium  stylosum  Nutt. 

Frequent,  rich,  moist  woods,  uplands  or  creek  bottoms,  usually 
on  clay 

Trillium  Underwoodii  Small. 

Common,  wooded  creek  bottoms,  clay  .land  north  of  Auburn, 
the  type  locality.  A  taller  form  with  lem  conxficmwBkr  mot- 
tled shorter  leaves  occurs  in  sandy  swanmps  south  of  Auburn. 

Uvularia  perfoliata  L. 

Frequent,  rich,  moist  woods,  uplands^  or  creek  bottoms. 

Uvularia  sessilifolia  L. 

Frequent,  rich,  moist  woods,  creek  bottoms,  etc« 
Vagnera  racefmoea  ( L. )  Morong. 

Frequent,  rich,  moist  woods,  cre«k  tiottoma;  etc. 
Yucca  filamentoea  L. 

Occasional,  roadsides  and  waste  places. 

Smilacacbab. 

Smilax  Bona-nox  L. 

Occasional,  fence  rows  and  thickets. 

*8iiiilax  cinnamomifolia  Small. 
In  dry  woods  and  old  fields. 

Smilax  ecirrhata  (Engelm.)  Wats. 
Frequent,  rich  upland  woods. 

Smilax  glauca  Walt. 

Upland  woods  and  old  fields. 

tSmilax  herbacea  L. 

Frequent,  rich  woods. 

Smilax  hispida  Muhl. 
Frepuent,  thickets,  etc. 

JSmilax  lanceolata  L. 

Frequent,  moist  thickets.    (Jackson  vine.) 
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JSmilax  Ikurifolia  L. 

Common,  swaDips  (Bamboo  vine.) 

Smilax  Pseudo-China  L. 

,   Occasional,  fence  rows  and  thickets. 

Smilax  pumila  Walt. 

Frequent,  dry  hillsides. 

Smilax  rotundifolia  L. 

Common,  fence  rows  and  thickets. 

J  Smilax  Walteri  Pureh. 

Occasional,  swamps,  sandy  land. 

Amaryijjdackae. 

JAtamosco  Atamasco  (L.)  Greene. 
Common,  creek  bottoms. 

Hymenocallis  oeeidentalis  Kunth. 
Rare,  sandy  creek  bottoms. 

Hypoxis  hirsuta  (L.)  Coville. 
Common,  upland  woods. 

Manfreda  Virginica  (L.)  S<alisb. 
(=Agave  Vlrginica  L.) 
Frequent,  dry  rocky  hillsides  and  granite  outcrops. 

DiOSCOREACEAB. 

Dioecorea  villosa  L. 

Common,  a  climbing  vine  in  rich  woods. 

lEIDACEAE. 

Gemmingia  Chinensis  (L)  O.  Kuntze. 
Occasional,  roadsides,  etc. 

flris  oristata  Ait. 

LfOng-leaf  pine  woods,  Tallapoosa  county. 

^ris  verna  L. 

Long  leaf  pine  woods,  Tallapoosa  county. 

Sisyrinchium  Carolinianum  Bicknell. 
Frequent,  upland  woods. 
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*8isyrinchiuiii  flaccidraii  Bicknell. 
Occasional,  banks  of  streams. 

ISisyriBchium  grammoides  BicknelL 
Fraquoit,  upland  woods. 

BUEMANNIAC1-:.VK. 

JBuiniannia  biflcra  L. 

A  shiele  Qtp||^«ftlo^  9^mk  l>ottoms,  sandr  land. 

OEOHmA(m/ds* 

Acbroaiithi'H  unifolia  (Michx.)  Raf. 
Rare,  creek  bottom  swamps. 

tCaraUorhim.odontorhjza.CWmd,)  Nutt 

A  slaglA  eolloetkili;  Ati!bYini. 
CypripeiMlim  parvifloriim  Salisb. 

Clay  county  (Mohr's  Plant  Life). 

(rvrostachys  ceruua  (  L.)  O.  Kuntze. 
Frequent,  moist  places,  creek  bottoms,  etc. 

Gypostadiys  gracilis  (Bigel.)  O.  Kuntze. 

Common,  dry  pine  irodds. 
^yf08to(^78  fiimplex  (A.  Oray)  O.  Kuntze. 

A  single  collection,  Auburn,  dry  pine  woods. 

*Gyrostaehys  vernalis  (Engelm.)  Small. 
eemOaaM,  woods. 

Habenaria  ciliarig  (L.)  R.  Br; 

Frequent,  creek  bottom  woods,  usually  sand. 

Habataria  claveUata  (Miehx.)  Spreng. 

Frequent,  creek  bottom  woods,  clay  or  sand. 

Habenaria  cristata  (Miclix.)  K.  Br. 
FreoiMiit,  cMlt  Mtoms»  sandy  land. 

Habenaria  flava  (L.)  A.  Gray. 

Lee  county.  Underwood  &  Earle  (Mohr's  Plant  Life.) 

Habenaria  lacera  (Mii!ttx.)  B.  Br. 

A  single  collection.  Auburn. 

tHabenaria  quinquiseta  (Michx.)  Mohr. 
Mlenattiti  Nutt) 
A.  BtniJe  eolloefioii.  Auburn. 
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Hexalectris  aphyllus  (Nutt.)  Raf. 

Occasional,  wooded  hillsides,  Lee  county,  Clay  county,  Elmore 
county. 

Leptopchfe  lilifolia  (L.)  O.  Kuntze. 
Rare,  creek  bottom  swamps. 

Leptopchis  Loeselii  (L.)  MacM. 
Rare,  creek  bottom  swamps,  clay. 

Limodorum  tuberosum  L. 

Occasional,  swamps,  sphagnum  bogs,  etc.,  sand. 

•Listera  australie  Lindl. 

A  single  speclment,  sandy  swamp,  south  of  Auburn. 

Pogonia  ophioglossoides  (L.)  Ker. 
Frequent,  sphagnum  bogs,  etc. 

Tipularia  unifolia  (Muhl.)  B.  S.  P. 

Occasional,  moist  woods,  Lee  county,  Elmore  county. 


Hi€oria  alba  (L.)  Britt. 
Occasional,  uplands. 

Hicoria  glabra  (Mill.)  Britt. 

Common,  dry  upland  woods,  clay  or  sand. 

Juglans  nigra  L. 

Occasional,  rich  woods,  usually  clay. 


Saururaceae. 


Saururus  cemuus  L. 
Frequent,  swamps. 


JUGLANDACEAB. 


Myricaceae. 


JMyrica  cerifera  L. 


Occasional,  sandy  swamps. 


Saliceae. 
Populus  deltoides  Marsh. 


Occasional,  creek  and  river  bottoms. 


Salix  nigra  Marsh. 


Common,  alder  swamps,  etc. 


69 


Betulaceae. 
rugosa  (DuEai)  Koch. 

sry  common  in  wet,  swampy  creek  bottoms,  the  characteristic 
growth  in  such  locations. 
L  lenta  L. 

lay  county  (Mohr's  Plant  Life). 
L  nigra  L. 

requent  along  streams,  clay  land. 

lus  Caroliniana  Walt, 
requent,  creek  bottoms. 

I  Virginiana  (Mill.)  Willd. 
requent,  creek  bottoms. 

Fagaceae. 
lea  dentata  ( Marsh. )  Borkh. 

are  near  Auburn,  frequent  further  north.  Chambers  county, 
Tallapoosa  county,  etc. 

lea  pumila  (L.)  Mill, 
requent,  dry  thickets. 

IS  rostrata  Ait. 

lay  county,  Tallapoosa  county,  Randolph  county  (Mohr's 
Plant  Life).   It  does  not  occur  near  Auburn. 

Americana  Sweet, 
ommon,  moist  woods,  usually  creek  bottoms. 

US  acuminata  (Michx.)  Sargent. 

n  high  hills.  Clay  county;  not  seen  about  Auburn. 

US  alba  L. 

requent,  rich  upland  woods,  clay  land. 

cus  brevifolia  (Lam.)  Sargent, 
ccasional,  dry  white  sands  south  of  Auburn. 

cus  coccinea  Wang. 

ccasional,  clay  uplands,  more  abundant  northward. 

US  digitata  (Marsh.)  Sudw. 
ery  common,  uplands,  sand  or  clay. 

CUJ5  Margarets  a  A^he. 

k)mmon,  white  sandy  soils  south  of  Auburn,  but  strictly  con- 
fined ta  such  locations.  Very  distinct  from  Q.  minors  with 
which  it  has  been  confused. 
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Quercus  Marylandica  Muench. 

(=Q.  nigra  of  authors.)     (Black  Jack.) 
Very  common,  dry,  sandy  uplands,  also  on  clay. 

Quercus  minor  ( Marsh. )  Sargent. 

Very  common,  dry  uplands,  sand  or  clay. 

Quercus  Phellos  L. 

Common,  creek  bottoms. 

•Quercus  prinoides  Willd. 
Occasional,  creek  bottoms. 

tQuereus  rubra  L. 

Occasional,  moist  clay  uplands. 

Quercus  Schneckii  Britton. 

Common,  uplands,  clay  or  sand. 

(=D.   Texana  Sargent,  not  Buckl.) 
Quercus  velutina  Lam. 

Occasional,  clay  uplands,  frequent  in  upper  counties. 

Ulmaceae. 

*Celtis  Georgiana  Small. 

Common,  dry  woods,  fence  rows,  etc.,  a  shrub. 
Celtis  occidentalis  L. 

Clay  county  (Mohr's  Plant  Life). 

Ulmus  alata  Michx. 

Common,  dry  uplands. 

Ulmus  Americana  L. 

Occasional,  moist  woods,  creek  bottoms. 

MORACEAE. 

Morus  rubra  L. 

Occasional,  rich  woods,  thickets. 

Urticaceae. 

Adicea  pumila  (L.)  Raf. 
Occasional,  swamps. 

Boelmieria  cylindrica  (L.)  Willd. 
Occasional,  swamps. 

Urticastrum  divaricatum  (L.)  O.  Kuntze. 
a  single  collection.  Clay  county. 
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LORAMUACEAE. 

hofodiiiclron  flavesceus  (Pursh)  Nutt. 
FroQMDdl,  nmmSkf  m  oaks. 

estrania  umbellulata  Raf . 

(— Darbya  umbelhilata.    A.  Gray.) 
A  single  station,  creek  bank,  3  miles  northwest  of  Auburn. 

Aristolochiaceae. 
Lmtolochia  ^Nnshii  Kearney. 

Oecsstoiral/iiioM,  rocky  banks. 

iHstolochia  StM-juMitaria  L. 

occasional,  moist  rocky  banks. 

llmstvlis  arifoliuin  (:\liclix.)  8mall. 
(=Asarum  arifolium  Mickz.) 
Common,  rich  upland  woods. 

Hexastylis  Ruthii  (Ashe)  Small. 

OccasionaL  rich  woods.  (Specimen  In  Herb.  K.  Y.  Bot  Gard.) 

Hexastylis  Shuttlevvorthii  (J.  Britt.)  Small. 
Fvequent,  borders  of  s|>ka«aum  swampfl. 

POLYGONACEAE. 

Irunnichia  cirrhosu  KankK. 

A  single  coUtcti on.  r  a  I  i  a  p 0 osa  county,  river  bank 
Wygonum  Convolvulus  L. 

single  collection,  Opelika,  on  tke  railroad. 
Polygonum  Hydropiper  L. 

Occasional,  wet  places,  Lee  county,  Clay  county. 

Polygonum  Opolousanum  Riddell. 
Common,  moist  fields,  ditch  hanks,  etc 

*^*ljgonum  Peimsylvaiucma  L. 

Common,  moist  cultivated  fields,  etc, 
^olvgonum  punctatum  Ell. 

Common,  swamps  and  wet  fields,  often  growing  in  standing 
water. 
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Polygonum  sagittatum  L. 

Frequent,  moist  places,  ditch  banks. 

Polygonum  setaceum  BaMw. 
Common,  swamps. 

Polygonum  Virginianum  L. 
Occasional,  swampy  woods. 

Ruinex  Aeetocella  L. 

Infrequent,  pastures  and  waste  places. 

Rumex  iTispus  L. 

Common,  roadsides  and  waste  places. 

J  Rumex  haetatulus  Muhl. 

Very  common,  fields  and  waste  places.  A  characteristic  grow 
in  abandoned  fields. 

Rumex  obtusifolius  L. 

Occasional,  fields  and  waste  places. 

t  Rumex  pulcher  L. 
Streets  of  Auburn. 

Chenopodiaceae. 

Clienopodium  album  L. 

Frequent,  a  weed  in  gardens  and  rich  fields. 

Clienopodium  anthelminticum  L. 
Occasional,  a  weed  in  waste  places. 

Amaeanthaceae. 

Amaranthus  hybridus  i)ani€ulatus  (L.)  U.  &  B. 
Common,  a  weed  in  gardens  and  rich  fields. 

Amaranthus  spinosus  L. 

Frequent,  a  weed  in  gardens  and  rich  fields. 

Phytolaccaceae. 

Phytolacca  decandra  L. 

Common,  rich  fence  rows  and  waste  places. 

Nyctaginaceae. 

JBoerhaavia  erecta  L. 

Frequent,  a  weed  in  gardens  and  waste  places. 
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AlZOACKAE. 

go  verticellata  L. 

ommon,  a  weed  in  gardens  and  fields. 

POBTULACACEAE. 

tonia  Virginfca  L. 

ne  locality,  wet,  swampy  woods  6  miles  south  of  Auburn, 
lacca  oleracea  L. 

ccasional,  a  weed  In  rich  gardens,  not  found  In  poor  fields. 

im  teretifolium  Pursh. 

ocally  common,  dry  granite  outcrops. 

Cabyophyllaceae. 

»  media  L. 

ommon,  a  winter  weed  in  gardens  and  waste  places, 
le  pubera  (Michx.)  Britton. 
:ich  wood,  river  hills  Tallapoosa  county. 

da  dichotoma  Michx. 

Hay  county  (Mohr's  Plant  Life). 

aria  brevifolia  Nutt. 

lOcally  common,  granite  outcrops. 

stium  brachypodum  (Engelm.)  Robinson. 
Occasional,  fields. 

stium  longipedunoulatum  Muhl. 
iccasional,  fields. 

tium  viscosum  L. 

lommon,  gardens,  fields  and  waste  places. 

tium  vulgatum  L. 

■ommon,  gardens,  fields  and  waste  places. 

a  decumbens  (Ell.)  T.  &  G. 
lommon,  fields  and  gardens. 

iaria  officinalis  L. 
)ccasional,  roadsides,  introduced. 

5  antirrhina  L. 

Occasional,  fields  and  waste  places. 

J  stellata  (L.)  Ait. 

>ccasional,  rich  woods,  rocky  banks  of  streams. 
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Silene  Virginica  L. 

Frequent,  rich  upland  woods,  clay. 

fSpergula  arv^ensis  L. 

A  single  collection,  Auburn  (1894). 

Nymphaeaceae. 

Brasenia  purpurea  (Michx.)  Oasp. 

In  pond  south  of  Auburn  (Vaughn's  Mill). 

Nymphaea  advena  Soland. 

Frequent,  ponds  and  slow  streams. 

Magnoliaceae. 

Jlllicium  Floridanum  Ell. 

Occasional,  banks  of  streams,  Lee  county,  south  of  Auburn. 

Liriodendron  Tulipifera  L. 

Frequent,  moist  hillsides  and  creek  bottoms. 

Magnolia  maerophylla  Michx. 

Frequent,  river  hills,  Tallapoosa  county,  Clay  county. 

Magnolia  Virginiana  L. 
Common,  sandy  swamps. 

Anonaecae. 

Ab'iniina  parviflora  (Michx.)  Dunal. 

Frequent,  dry  or  moist  places. 
As:ii>ina  tiiloba  (L.)  Dunal. 

Banks  of  Tallapoosa  river,  Elmore  county. 

Kanunculaceae. 

Actaea  alba  (L.)  Mill. 

Lee  county,  Baker  &  Earle  (Mohr's  Plant  Life). 

fAnemone  Caroliniana  Walt. 

Rare,  rocky  hillsides  (Wright's  Mill.) 

Anemone  quinquefolia  L. 

Frequent,  moist  wooded  hillsides. 

Anemone  Virginiana  L. 

A  single  collection.  Chambers  county. 
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tClematis  eriepa  L. 

Occasional,  sandy  swamps. 

•Clematis  glaucophylla  Small. 

Occasional,  dry  banks,  Tallapoosa  county,  Elmore  county.  TI10 
leaves  are  less  glancus  than  in  the  type  and  the  mheiom 
are  narrower. 

tClematis  reticulata  Walt. 

Rocky  banks,  Tallapoosa  river,  Elmore  county. 

Clematis  Virginiana  L. 

Frequent,  swamps,  clay  land. 

Delphinium  Oarolinianum  Walt. 
Occasional,  dry  wooded  hillsides. 

fHepatica  Hepatica  (L.)  Karet. 
Occasional,  rich  wooded  hillsides. 

ftanunculus  abortivus  L. 

Frequent,  fields  and  waste  places. 

Ranunculus  hispidus  Michx. 
Frequent,  moist  or  dry  woods. 

tRanuncuIus  parviflorus  L. 

Occasional,  wet,  swampy  places. 

Ranunculus  pusillus  Poir. 

Occasional,  wet,  swampy  places. 

Ranunculus  pusillus  Lindheimeri  A.  Gray. 
Frequent,  wet  swampy  places. 

Ranunculus  recurvatus  Poir. 

Occasional,  creek  bottom  woods. 

Ranunculus  tener  Mohr. 

Lee  county,  Baker  &  Earle  (Mohr's  Plant  Life). 

fSyndesmon  thalictroides  ( L. )  Hoflfmg. 
Frequent,  moist  wooded  hillsides. 

Thalictrum  clavatum  D.  C. 

Clay  county  (Mohr's  Plant  Life). 

Thalictrum  purpurascens  L. 

Swampy  places.  Chambers  county,  Tallapoosa  county. 

fTrautvetteria  Carolinensis  (Walt.)  Vail. 

A  single  collection,  shaded  spring  branch,  river  hills,  Elmore 
county. 

Xanthorrhiza  apiifolia  L.  Her. 

Frequeut,  along  streams,  often  on  rocky  banks. 
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Berberidaceae. 

tOaulophyllum  thalictroides  (L.)  Michx. 

One  locality,  3  miles  northwest  of  Auburn.  Moist,  wooded 
hillside. 

Podophyllum  peltatum  L. 
Occasional,  creek  bottoms. 

Menispebmaceae. 

Oalycocarpum  Lyoni  (Pupsh)  Nutt. 
Rare,  creek  bottoms. 

Cebatha  Carolina  ( L. )  Britt. 

Frequent,  thickets,  becoming  a  troublesome  weed  in  cul 
tivated  fields. 

Calycanthaceae.  . 

JButneria  florida  (L.)  Kearney. 

Frequent,  moist,  rich  woods  (Mohr's  Plant  Life  credit 
Butneria  fertilis  to  Lee  county,  but  this  seems  to  be  ai 
error.) 

Lauraceae. 

JPersea  pubescens  ( Pursh )  Sargent. 
Frequent,  swamps,  usually  sand  . 

Sassafras  Sassafras  (L.)  Karst. 

Occasional,  mixed  woods  and  cultivated  fields. 

Papaveraceae. 

Sanguinaria  Canadensis  L. 
Occasional,  rich  woods. 

Cruciferae.  • 

fArabis  Canadensis  L. 

Occasional,  rocky  creek  banks,  granite  outcrops. 

Arabis  Virginica  (L.)  Trelease. 

Very  common,  a  winter  weed  in  cultivated  fields. 

*Bras8iea  juncea  (L.)  Cosson. 
streets  of  Auburn,  introduced. 


77 


la  Bursa-pastori®  (L.)  Britt. 
Common,  fields  and  waste  places. 

amine  bulbosa  ( Schreb. )  B.  S.  P. 

Occasional,  swampy  woods,  Lee  county,  Tallapoosa  county. 

damine  Pennsylvanica  Muhl. 
Occasional,  rocky  hillsides,  granite  outcrops. 

nopus  didymus  (L.)  J.  E.  Smith. 
Common,  upland  fields  and  gardens. 

►a  brachycarpa  Nutt. 

Common,  upland  fields,  granite  outcrops. 

iba  verna  L. 

Common,  upland  fields  (Draha  Carolinia  is  credited  to  Lee 
county  in  Mohr's  Plant  Life.  This  is  an  error,  as  the  speciee 
is  clearly  D.  verna.) 

iium  Virginicum  L. 

Common,  a  weed  in  fields  and  gardens. 

Capparidacbae. 

Difiia  trachysperma  T.  &  G. 
Tallapoosa  county  (Mohr's  Plant  Life). 

Droseraceae. 

sera  brevifolia  Pursh. 
Frequent,  borders  of  sphagnum  bogs. 

PODOSTEMACEAE. 

«temon  ceratophyllum  Michx. 

Lee  county.  Baker  &  Earle  (Mohr's  Plant  Life). 

Crassulaceae. 

morpha  pusilla  (Michx.)  Nutt. 
Locally  abundant,  granite  outcrops. 

Penthoraceae. 

honim  sedoides  L. 
Occasional,  swamps. 
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Saixfragaceae. 


fHeuchera  Americana  L. 

Frequent,  dry  rocky  hillsides,  granite  outcrops. 

Heuehera  hispida  Pursh. 

Metamorphic  hills,  Talledega  county  (Mohr's  Plant  Life). 

Parnassia  asarifolia  Vent. 

Clay  county  (Mohr's  Plant  Life.) 

Philadelphus  grandiflonis  Willd. 

Lee  county  Underwood  &  Earle  (Mohr's  Plant  Life).  Very 
rare,  seen  only  once. 

fSaxifraga  Virginiensis  Michx. 

Rare,  in  rock  crevices,  a  single  locality  two  miles  northwest  of 
Auburn. 

Tiarella  cordifolia  L. 

Occasional,  moist,  rocky  woods,  near  springs. 


Decumaria  barbata  L. 

Frequent,  a  high  climbing  vine  in  moist  woods. 

Hydrangea  arborescene  L. 

Occasional,  moist  woods  and  rocky  banks. 

Hydrangea  arborescens  cordata  (Pursh)  T.  &  G. 
Clay  county  (Mohr's  Plant  Life). 

Hydrangea  quercifolia  Bartr. 
Frequent,  moist  or  dry  woods. 


Hamamelis  Virginiana  L. 
Frequent,  moist  woods. 

Liquidambar  Stryaciflua  L. 

Common,  a  tree  in  mixed  woods,  both  swamps  and  uplands, 
also  in  old  fields  and  second  growth  timber. 


Hydrangeaceae. 


Iteaceae. 


Itea  Virginica  L. 

Frequent,  sandy  swamps. 


Hamamelidaceae. 
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PktaiiliB  oeciden talis  L.. 

Oeeasional.  a  large  tree  in  creek  bottoma. 

ROSACEAE. 

fAgiimonia  moflis  (T.  &G.)  Britt. 

Agriinonia  pa rvi flora  Solaiid* 

Moist  woods.  Clay  mntF*  Hot  smn  at  Auburn. 

lAgriBioiiia  pimlla  MmM, 

Frequent,  sandy  creek  bottoma,  . 

iAgriinonia  striata  Michx. 

Ocoaaiinuil,  nuiiat  wooda,  Lee  county.  Clay  county,  Coosa 

county. 

vAmelamhier  Jiotryapium  (L.j  D  C. 

OccasIonaL  creek  banks  and  bordora  of  swampa. 

•Amygdalus  Persica  L. 

Freely  escaped,  roadsides,  old  fields  and  second  growth  woods. 

(Peach.) 

AroDia  arbutifolia  (L,  £.)  Ell. 
Oommon,  swampa. 

fAraiieiis  AruBcus  (L.)  Karst. 

Rare,  moist  woods,  Auburn. 

tCotoneiister  ryracantha  (L.)  Wpacli. 
Sparingly  escaped,  roadsides,  Auburn. 

Grataegas  apiifolia  (Marsh.)  Michx. 
Occaaional,  creek  bottoms. 

Crata^s  collina  Ohapm. 

Common,  dry  woods,  usually  sand. 

<'rataegus  punctata  Jacq. 

Im  county.  Bator  it  Sarle  (Molir's  Plant  Life). 

*Crata^iis  mbescens  Ashe. 

Frequent,  dry  woods.  Auburn — the  type  locality. 

Crataegus  sjmthulata  Michx. 

Common,  upland  woods  and  granite  outcrops. 
Crataegus  uniflora  Moench. 

S*i«Qaent  dry  wooda,  sand  or  clay. 
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JDuchesnea  Indica  (Andr.)  Focke. 
Common,  creek  bottoms. 

Fragaria  Virginiana  L. 

Common,  dry  open  woods,  usually  on  clay. 

•J-Geuni  Canadense  Jacq. 

A  single  collection,  Clay  county. 

Malus  augustifolia  (Ait.)  Michx. 
Frequent,  along  streams. 

Opulaster  opulifolius  (L.)  O.  Kuntze. 

Locally  abundant,  creek  bottoms,  Wright's  Mill. 

Port^rantbus  stipulatus  (L.)  Britt. 
A  single  collection,  Tallapoosa  county. 

Potentilla  Canadensis  L. 

Frequent,  dry  banks  and  open  woods. 

•Potentilla  humilis  Poir. 

A  single  collection,  river  hills,  Tallapoosa  county. 

Prunus  Americana  Mareh. 

Clay  county  (Mohr's  Plant  Life). 

Prunus  augustifolia  Marsh. 

Very  common,  old  fields,  roadsides  (Old  field  plum.) 

Prunus  Caroliniana  (Mill.)  Ait. 

Planted    as   an    ornamental   tree   and    sparingly  escaped 
("mock  orange.") 
Prunus  gracilis  Engelm. 

Lee  county.  Baker  &  Earle  (Mohr's  Plant  Life). 

JPrunus  liortulana  Bailey. 

Frequent,  rich  clay  woods,  upland  or  creek  bottoms.   A  larg< 
tree  with  loose,  shelling  bark. 

Prunus  injueunda  Small. 

Common,  dry  land,  sand  or  clay.    A  small  tree  with  clow 
dark  bark.    (Southern  sloe.) 

Prunus  st^rotina  Elirh. 

Frequent,  rich  woods,  clay  or  sand. 

Prunus  serotina  neo-montana  Sudw. 
Clay  county  (Mohr's  Plant  Life). 

Rosa  humilis  Marsh. 

Common,  dry  woods  and  roadsides. 

tRosa  laevigata  Miehx;. 

Occasional,  roadsides,  introduced. 
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rubiginosa  L. 

Roadsides,  Chambers  county,  introduced. 
IS  €irgutiis  Link. 

Very  common,  creek  bottoms,  also  uplands.  Exceedingly  varia- 
ble, the  common  high  bush  olackberry. 

IS  argutus  floridus  (Tratt.)  Bailey. 
Occasional,  dry  uplands. 

IS  cuneifolius  Pursh. 

Very  common,  sandy  uplands,  the  "old  field"  blackberry. 
IS  Enslenii  Tratt. 

Frequent,  pine  and  mixed  woods  in  shade. 
IS  invisus  Bailey. 

Frequent,  rich  woods  and  open  places  (dewberry). 
m  trivialis  Michx. 

Common,  roadsides  and  fields,  evergreen  dewberry.  (Mohr's 
Plant  Life  credits  Ruhua  hispidus  to  Lee  county.  This  Is 
certainly  a  mistake.  The  specimens  so  determined  being 
forms  of  R.  trivialis.) 

MiMOSACEAE. 

izzia  Julibrissin  Durazz. 

Abundantly  escaped,  roadsides  and  woods.  A  good  sized  tree. 

mgia  augustata  (  T.  &  G.)  Britt. 
Common,  dry  sandy  woods. 

Cesalpinaceae. 
ia  Marylandiea  L.' 

Occasional,  fields  and  roadsides,  Clay  county, 
ia  oceidentalis  L. 

Very  common,  a  weed  in  cultivated  fields, 
ia  Tora  L. 

Very  common,  a  weed  in  cultivated  fields, 
is  Canadensis  L. 
Occasional,  rich  woods. 

aaecrista  multipinnata  (Pollard)  Greene. 
Common,  moist  or  dryish  woods  and  thickets. 

maeerista  ni€titans  (L.)  Moencli? 
A  single  douotful  specimen,  Clay  county.  , 
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Chamaecrista  irobusta  Pollard. 

Common,  moist  woods  and  thickets,  creek  bottoms. 

Gleditsia  triacanthos  L. 
Occasional,  rich  woods. 

Papilionaceae. 

Amorpha  fruticosa  L. 

Banks  of  Tallapoosa,  Elmore  county. 

Amorpha  virgata  Small. 

Clay  county  (Mohr's  Plant  Life). 

Apios  Apios  (L.)  MacM. 

Occasional,  rich  woods  and  thickets,  usually  clay. 

Baptisia  megaoarpa  Chapm. 

Tallapoosa  county  (Mohr's  Plant  Life). 

JBradburya  Virginiana  (L.)  O.  Kuntze. 
Frequent,  thickets,  etc.  usually  sand. 

OhrysaBpis  dubla  (Sibth.)  Greene. 
Occasional,  roadsides  and  waste  places. 

fChrysaspis  procumbenB  (L.)  Desv. 
Occasional,  roadsides  and  waste  places. 

Olitoria  Mariana  L. 
Common,  dry  woods. 

Cracca  spicata  ( Walt. )  O.  Kuntze. 
Common,  dry  woods. 

Cracca  Virginiana  L. 
Common,  dry  woods. 

JCrotalaria  Purshii  D.  C.  ' 

A  single  collection,  dry  pine  woods.  Auburn. 

Crotalaria  rotundifolia  (Walt.)  Poir. 
Frequent,  dry  woods  and  open  places. 

Crotalaria  sagittalis  L. 

Occasional,  dry  woods  and  open  places. 

Dolicholus  erectus  (Walt.)  Vail. 
Frequent,  dry  pine  or  mixed  woods. 

tDolicholus  simplicifoliiiw  (Walt.)  Vail. 
Frequent,  sandy  pine  woods. 

fDolicholiis  tormentosus  (L.)  Vail. 
Occasional,  sandy  pine  woods. 
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•alcata  Pitcheri  (T.  &  G.)  O.  Kuntze. 
Cleburne  county  (Mohr's  Plant  Life.) 

ralactea  volubilis  (L.)  Britt. 
Common,  dry  woods  and  thickets. 

-espedeza  capitata  Michx. 
Occasional,  sanay  open  woods. 

Lespedeza  frutescens  (L.)  Britt. 
Common,  dry  open  woods. 

i€8pedeza  Mrta  (L.)  Ell. 
Common,  dry  open  woods. 

.egpedeza  Nuttallii  Darl. 
A  single  collection,  Auburn. 

iCspedeza  procumbens  Michx. 
Common,  dry  open  woods. 

-espedeza  repens  (L.)  Bart. 
Common,  dry  open  woods. 

-espedeza  striata  (Thunb.)  H.  &  A. 

Common,  old  fields,  roadsides  and  waste  places  (Japan  clover), 
Lespedeza  Stuvei  Nutt. 

Common,  dry  open  woods. 

iespedeza  Virginica  (L.)  Britt. 
Common,  dry  open  woods. 

Medicago  Arabica  All. 

Sparingly  introduced,  fields  and  roadsides  (Bur  clover.) 
ieibomia  arenicola  Vail. 

FYequent,  dry  sandy  or  rocky  woods. 

Meibomia  Dillenii  (Darl.)  O.  Kuntze. 
Common,  fields  and  open  woods. 

Jeibomia  grandiflora  (Walt.)  O.  Kuntze. 
Rich  woods,  Coosa  county.  Not  seen  at  Auburn. 

ileibomia  laevigata  (Nutt.)  O.  Kuntze. 
Common,  rich  shady  woods. 

Meibomia  Marylandica  (L.)  O.  Kuntze. 
Occasional,  moist  woods. 

tfeibomia  Michauxii  Vail. 

Frequent,  dry  woods,  usually  on  rocky  hillsides. 

Meibomia  nudiflora  (L.)  O.  Kuntze. 
Occasional,  moist  rich  woods,  usually  clay. 
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Meibomia  obtusa  (Muhl.)  Vail. 
Frequent,  dry  eandy  woods. 

Meibomia  paniculata  (L.)  O.  Kuntze. 
Common,  moist  to  dry  woods. 

•Meibomia  paniculata  Chapmani  Britt. 
Frequent,  moist  to  dry  woods. 

•Meibomia  paniculata  pubens  (T.  &  G.)  Vail. 
Occasional,  dry  woods. 

fMeibomia  rhombifolia  (*E11.)  Vail. 
Frequent,  dry  woods. 

Meibomia  rigida  (Ell.)  O.  Kuntze. 
Occasional,  dry  woods. 

JMeibomia  stricta  (Pursh)  O.  Kuntze. 
Occasional,  sandy  woods  and  roadsides. 

JMetbomia  viridiflora  (L.)  O.  Kuntze. 
Occasional,  pine  or  mixed  woods. 

Melilotus  alba  Desv. 

Sparingly  introduced,  roadsides. 

Phaseolus  polj^tachyus  (L.)  B.  S.  P. 
Occasional,  rich  woods. 

Psoralea  pedunculata  (Mill.)  Vail. 
Common,  pine  or  mixed  woods. 

Robinia  hispida  L. 

Clay  county  (Mohr's  Plant  Life). 

Kiobinia  Pseudacacia  L.  ? 

Rare,  a  shrub  in  dry  woods  (Wright's  Mill). 

JSesban  macrocarpa  Muhl. 

Introduced,  an  occasional  weed  in  sandy  fields. 

Strophostyles  umbellata  (Muhl.)  Britton. 
Frequent,  dry  open  places. 

Stylosanthes  biflora  (L.)  B.  S.  P. 
Frequent,  dry  woods  and  open  places. 

Stylosanthes  oiparia  Kearney. 
Frequent,  woods  and  banks. 

JTrifolium  Oairolinianum  Michx. 

Common,  roadsides  and  grassy  places. 

Trifolium  pratense  L. 

Sparingly  introduced,  streets  of  Auburn. 
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'rifolium  reflexum  L. 

Occasional,  dry  woods,  often  in  rocky  places. 

'rifolium  repens  L. 

Sparinginly  introduced,  streets  and  roadsides. 

icia  Hugeri  Small. 

Frequent,  rich  mixed  woods.  (V.  micrantha  Niitt  la  «l9dlied 
to  Lee  county,  Mohr's  Plant  Life.  This  is  an  error,  the 
plant  being  a  narrow  leaved  form  of  V.  Hugeri.) 

icia  sativa  L. 

Introduced,  streets  of  Auburn. 

Geraniaceae. 

reranium  Caroliniaum  L. 

Common,  fields  and  waste  places. 

reranium  maculatum  L. 
Occasional,  swampy  woods. 

OXALIDACEAE. 

)xali8  recurva  EU. 

Very  common,  dry  pine  and  mixed  woods,  {Omlis  cymosa  and 

0.  grandis  are  both  credited  to  Lee  county,  Mohr's  Plant 

Life.  Probably  in  each  case  this  is  an  error.) 

)xali8  stricta  L. 

Very  common,  fields  and  waste  places. 

)xalis  violacea  L. 

Common,  dry  open  woods  and  rocky  hillsides. 

LiNACEAE. 

jnum  Floridanum  (Planch.)  Trelease. 
Occasional,  open  sandy  places. 

^inum  striatum  Walt. 

Occasional,  moist  woods,  usually  clay. 

RUTACEAE. 


fPtelea  trifoliata  L. 

Occasional,  river  banks,  Tallapoosa  county,  Clay  county. 
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SiMAROUBACEAE. 


Ailanthus  glandulosa  Desf. 


Occasional,  roadsides,  etc.,  introduced. 


Meliaceae. 


JMelia  Azederach  L. 

Abundant,  roadsides,  fence  rows  and  old  fields,  introducea. 


Polygala  ambigua  Nutt. 

Frequent,  dry  woods,  Clay  county,  Tallapoosa  county. 

Polygala  Boykini  Nutt. 

a  single  collection,  Clay  county.    (Not  Lee  county,  as  staU 
in  Mohr's  Plant  Life.) 

Polygala  crueiata  L. 

Occasional,  sandy  swamps. 

Polygala  Ourtissii  A.  Gray. 

Occasional,  pine  woods,  Lee  county.  Clay  county. 

JPolygala  grandiflora  Walt. 

Frequent,  dry  pine  and  mixed  woods. 

Polygala  incarnata  L. 

Occasional,  dry  pine  and  mixed  woods. 

Polygala  Mariana  Mill. 

A  single  collection.  Auburn. 

JPolygala  nana  (Mi€hx.)  D  C. 

Occasional,  sandy  land  south  of  Auburn. 


POLYOALACEAE. 


Polygala  Nuttallii  T.  &  G. 


A  single  collection.  Auburn. 
Polygala  polygama  Walt. 


Frequent,  rich  woods,  usually  clay. 


Polygala  verticillata  L. 

A  single  collection,  Auburn.    (S.  M.  Tracy.) 


EUPnORBIACEAE. 


Acalyplia  gracilens  A.  Gray. 


Common,  dry  woods. 


JAralypha  ostryaefolia  Riddell. 
Occasional,  fields  and  gardens. 
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Acalypha  Virginica  L. 

One  collection,  Clay  county,*  one  Lee  county. 

Croton  glandulosus  septentrionalis  Muell.  JtZ|;*' 
Occasional,  roadsides  and  waste  places. 

Croton  Texensis  (Klotsch.)  Muell.  Agr.     *  ^ 
Tallapoosa  county  (Mohr's  Plant  Life.) 

Crotonopsis  linearis  Miehx. 

Frequent,  dry  roadsides  and  granite  outcrop*. 

•Euphorbia  apocynifolia  Small. 
Common,  moist  woods. 

Euphorbia  corollata  L. 
Common,  dry  woods. 

*Euphorbia  corollata  paniculata  Ell. 
Common,  dry  woods. 

Euphorbia  Tnaculata  L. 

Common,  dry  fields  and  waste  places. 

*Euphorbia  oliva^ea  Small. 
Occasional,  dry  woods. 

Euphorbia  Preslii  Guss. 
Common,  cultivated  fields. 

JJatropha  stimulosa  Miohx. 

Frequent,  dry  open  woods,  usually  sand. 

$Stillingia  ligustrina  Michx. 

Banks  of  Tallapoosa  river,  Tallapoosa  county. 

JStiilingia  sylvatica  L. 
Common,  dry  sandy  land. 

Tragia  nepetaefolia  Cav. 

Frequent,  rocky  turned  out  fields. 

JTragia  urens  L. 

Occasional,  dry  open  places. 

Callitricaceae. 

Callitriche  Austini  Engelm. 

Frequent,  bare  ground  in  old  fields. 

Oallitriche  heterophylla  Pursh. 

Frequent,  floating  iit  running  water. 
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ANACARpiACEAE. 

Rhus  aromatica  Ait. 

Clay  county  (Mohr's  Plant  Life). 

Rhus  copallina  L. 

Common  and  variable,  ptfor  to  rich  soil,  clay  or  sand. 

Rhus  glabra  L. 

Frequent,  rich  woods  and  thickets. 

Rhus  radicans  L. 

C^ommon,  a  high  climbing  Tine,  (poison  ivy,  poison  oak). 

Rhus  Toxicodendron  L. 

Frequent,  dry  rocky  or  sandy  hills,  a  low  shrub. 

Rhus  vemix  L. 

Frequent,  sandy  swamps,  (Thunder wood). 

Cyrillaceae. 

JCyrilla  racemiflora  L. 

Frequent,  creek  bottom  swamps,  sand  or  clay. 

Aquifoliaceab. 

*Ilex  Beadlei  Ashe. 

Occasional,  dry  sand  hills,  south  of  Auburn. 

Hex  decidua  Walt.  • 
Occasional,  moist  thickets. 

illex  glabra  (L.)  A.  Gray.  1. 
Frequent,  sandy  swamps. 

tilex  glabra  (L.)  A.  Gray.  2. 

Occasional,  banks  of  streams,  clay  land. 

Ilex  opaca  Ait. 

Common,  moist  to  dry  woods,  usually  sand. 

Ilex  monticola  mollis  (A.  Gray)  Britt. 

a  single  collection,  south  of  Auburn,  sandy  swamp. 

Celastraceae. 

Euonymus  Americanus  L. 
Frequent,  moist  thickets. 

1.  Mohr's  Plant  Life,  604,  credits  Ilex  coreacea  (Pursh)  Chap 
to  Lee  county  .  This  seems  to  b^  an  error.  The  specimeni 
cited  prove  to  be  a  broad  leaved  form  of  I.  glabra. 
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cer  Floyidanum  (Chapm.)  Pax. 

Occasional,  moist  creek  banks  (Wright's  Mill). 

er  leucoderme  Small. 

Frequent,  moist  rocky  banks,  etc.,  not  in  swamps. 

cer  Negimdo  L. 

Local,  Wright's  Mill.  Lee  county. 

er  rubrum  L. 
Common,  swamps. 

er  saeeharum  barbatum  (Michx.)  Trelease. 
Clay  county  (Mohr's  Plant  Life). 

HiPPOCASTANACEAE. 

:s<:*ulus  parviflora  Walt. 

Occasional,  northern  edge  of  Lee  county  and  northward,  clay, 

soulus  Pavia  L. 
Common,  dry  woods. 

Balsammaceae. 

patiens  biflora  Walt. 

Frequent,  swamps,  clay  land. 

Sappindaceae. 

rdiospermum  haJicacabum  L. 
Clay  county  (Mohr's  Plant  Life). 

Rhamnaceae. 

ereheinia  scandens  (Hill)  Trelease. 
Frequent,  moist  thickets. 

anothus  Americanus  L. 
Common,  dry  woods. 

amnus  Caroliniana  Walt. 
Clay  county  (Mohr's  Plant  Life). 

mpelopsis  arborea  (L.)  Rusby. 

Occasional,  south  of  Aubcm  (Wright's  Mill). 

rthenocissus  quinquef olia  ( L. )  Planch. 
Frequent,  moist  woods  and  thickets. 
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Vitis  aestivalis  Michx. 

Frequent,  dry  or  moist  woods. 

Vitis  bicolor  LeConte. 

Clay  county  (Mohr's  Plant  Life). 

Vitis  cordifolia  Michx. 

Frequent,  uplands,  usually  clay. 

Vitis  rotundifolia  Michx. 

Common,  moist  woods,  creek  bottoms,  etc. 

TiLIACEAE. 

Tilia  heterophylla  Vent. 
Occasional,  creek  banks. 

Malvaceae. 

Malvastrum  angustum  A.  Gray. 

Tallapoosa  county  (Mohr's  Plant  Life). 

JModiola  Caroliniana  (L.)  Don. 

Frequent,  roadsides  and  waste  places. 

JSida  Elliottii  T.  &  G. 

Frequent  roadsides,  Tallassee;  also  Lee  county,  sandy  la 
land. 

Sida  spinosa  L. 

Common,  gardens  and  cultivated  fields. 


JAscyr  am  hypericoides  L. 
Occasional,  dry  woods. 

Ascynini  niiilticaule  Michx. 
Frequent,  dry  woods. 

Ascyriim  stans  Michx. 
Occasional,  dry  woods. 

Hypericum  Drunimondii  (Grev.  &  Hook.)  T.  &  G. 
Common,  dry  open  places,  roadsides,  old  fields,  etc. 

Hypericum  maculatum  Walt. 

Frequent,  rich  woods.  , 

.  Hj-pericum  mutilum  L. 

Common,  ditch  banks,  open  moist  places. 


Hypericaceae. 


n  nudiflorum  Michx. 
B  collection.  Auburn. 

n  virgatum  Lam. 

lal,  creek  banks,  Lee  county,  Clay  county. 
3ntianoides  L. 

1,  dry  open  places,  roadsides,  old  fields,  etc, 

Q  petiolatum  (Walt.)  Britt. 
B  collection,  Tallapoosa  county. 

Q  Virginicum  (L.)  Raf. 

3  collection,  sandy  land  soutb  of  Auburn. 

CiSTACEAE. 

mum  Carolinianum  Michx. 

Qal,  dry  open  places,  sandy  land.  , 

:gettii  Britt.  &  HoUick. 
It,  sandy  lands. 

smulosa  Michx. 
Qal,  dry  open  places: 

[>sa  Ell.  ' 
Q,  dry  open  places,  roadsides,  old  fields  ete^ 

ViOLACEAB. 

oncolor  (Foret.)  Kaf. 

oods.  Clay  county, 
oliniana  Greene. 

Q,  sandy  woods  and  open  grassy  places, 
ullata  Ait. 

3  collection,  river  hills,  Tallapoosa  county. 

icaulis  (T.  &  G.)  Britt. 
Dal,  moist  upland  woods,  clay. 

ata  dilatata  Ell. 
It,  rich  upland  woods. 

lionacea  Pursh. 

D,  creek  bottoms  and  moist  ditch  banks, 
ta  L. 

n,  dry  upland  woods,  clay  or  sand. 

ta  bicolor  Pursh. 
nal,  with  the  last. 
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$Viola  primulaefolia  australis  Pollard. 

Locally  common,  open  marshy  places,  Lee  county,  Tallapoos 
county. 

Viola  Rafinesquil  Greene. 

Very  common,  fields  and  waste  places. 

Viola  striata  Ait. 

Clay  county  (Mohr's  Plant  Life). 

JViola  vicinalis  Greene. 

Frequent,  open  sandy  woods,  not  found  on  clay. 

Viola  villosa  Walt. 

Rare,  dry  pine  woods.  Auburn. 


Passiflora  incarnata  L. 

Common,  a  troublesome  weed  in  fields,  especially  clay, 
white  flowered  form  is  occasionally  seen. 

Passiflora  lutea  L. 

Occasional,  dry  thickets. 

Cactacbae. 

Opuntia  humifusa  Raf. 

Frequent,  roadsides  and  sandy  land. 

Lythraceab. 

JLagerstroemia  Indica  L. 

Frequent,  roadsides  escaped,  (Crape  myrtle.) 

Rotala  ramosior  (L.)  Koehne. 

A  single  collection.  Clay  county. 


JRhexia  ciliosa  Miehx. 

A  single  collection,  south  of  Auburn. 

Khexia  lanceolata  Walt. 

Occasional,  wet  sandy  places. 

Rhexia  Mariana  L. 

Frequent,  wet  sandy  places. 

JRhexia  striata  Pursh. 

A  single  collection.  Auburn.    (P.  H.  Mell.) 


Passifloraceae. 


Melastomaceae. 


9?. 

^nica  L. 

t,  wet  sandy  places,  also  on  clay 

Onagraceae. 

eoloratum  Muhl. 

»  county  (Mohr's  Plant  Life). 

lauxii  Spach. 

t,  dry  woods  and  roadsides. 

ia  specio«a  (Nutt.)  Small, 
roadsides  escaped.  . 

lustris  L. 

lal,  ditches  and  running  streams. 

currens  (Walt.)  D.  C. 
t,  ditches  and  wet  open  places. 

[)toearpa  Nutt. 

t,  ditches  and  wet  open  places. 

Qearis  (Michx.)  Spaeh. 
J  collection,  Chilton  county. 

nifolia  (Nutt.)  Sjmch. 
>  collection,  Lee  county. 

►ngii)edicellata  Small. 

L,  dry  open  mixed  woods,  also  in  second  gtcmttk  wood4» 
r  sand. 

ibglobosa  Small. 

t,  moist  open  sandy  places. 

Iternifolia  L. 

I,  wet  places,  clay  or  sand. 

dirtella  Raf. 
margins  of  ponds,  sandy  land. 

inearis  Walt. 

t,  wet  places,  sandy  land. 

laciniata  Hill. 

I,  fields  and  roadsides,  a  winter  weed. 

laciniata  grandis  Britt. 
collection,  fields  near  Auburn. 

mis  (L.)  Scop. 
L,  fields  and  roadsides. 
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Haloragidaceae. 

Myriophyllum  sp. 

Immature  plants  from  a  stream  south  of  Auburn. 

Proserpinaca  pectinata  Lam. 

A  single  collection,  roadside  ditches,  sandy  land. 


Angelica  villosa  (Walt.)  B.  S.  P. 

Frequent,  dry  pine  and  mixed  woods,  clay  or  sand. 

Chaerophyllum  Tainturieri  Hook. 

Common,  a  street  and  roadside  weed,  also  in  sandy  swamps. 

Centella  Asiatica  (L.)  Urban. 

Lee  county  (S.  M.  Tracy.)  Specimen  in  herb.  New  York 
Bot.  Garden.  , 

*Oi<!uta  maculata  L. 

Common,  swamps,  etc. 

$Daucus  pusillus  Michx. 

Frequent,  fields,  roadsides  and  waste  places 

Deringa  Canadensis  (L.)  O.  Kuntze. 
Rich  woods,  Clay  county,  Coosa  county. 

{Hydrocotyle  vertioellata  Thumb. 

Frequent,  shaded  thickets,  clay  or  land. 

Eryngium  yuccaefolium  Michx. 
Common,  dry  woods  and  fields. 

Oxypolis  rigidus  ( L. )  Raf  . 
Frequent,  sandy  swamps. 

fLigusticum  Canadense  (L.)  Britt. 
Frequent,  open  marshy  places. 

1.  This  is  included  under  E.  integrifolum  Walt,  in  Mohr's 
Plant  Life,  644,  but  it  seems  to  differ  from  the  pine-barren 
plant  in  more  diffuse  habit  and  broader  leaves. 


Aealiaceae. 


Aralia  spinosa  L. 

Frequent,  rich  woods  and  thickets. 


Umbelliferae. 
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gidus  (L.)  Britt.  *.    •  •  . 

Lt,  open  marshy  places.  m 

Nuttallii  D.  C. 

nty.   Baker  &  Earle)  (Mohr's  Plant  Life). 

n  capillaceum  (Michx.)  Hollick, 
1,  sandy  swamps. 

Eiiiadeiisifi  L. 

1,  moist  to  rather  dry  woods. 

F'loridana  Bicknell.  1. 
It,  dry  upland  woods. 

arj'landica  L. 
lal,  moist  woods. 

Diallii  Bicknell. 

it,  creek  bottom  woods. 

>ai-binode  (Michx.)  Nutt. 
lal,  moist  thickets,  etc 

rifoliatum  aureum  (Nutt.)  Britt. 
lal,  creek  bottom  woods. 

sa  (L.)  Koch. 

5  collection,  Clay  county. 

ta  (Walt.)  D  C. 

it,  upland  woods,  sand  or  clay. 

CORNACEAE. 

Lomum  Mill. 
1,  along  streams. 

icta  Lam. 

nty  Earle  &  Baker  (Mohr's  Plant  Life), 
ida  L. 

1,  upland  woods,  clay  or  sand. 

ora  Walt. 
1,  swamps. 

r's  Plant  Life,  645,  includes  this  wUh  8j  OanadenHs. 

wo  seem  sufficiently  distinct.   The  sbape  of  the  leaves 

he  general  aspect  are  so  different  that  they  can  be  dis- 
[shed  at  a  glance. 


V  . 

): 
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'Nyssa  sylratica  Marsh. 

Common,  upland  woods,  usually  clay. 

Pyrolaceae. 

tChimapliila  maculata  (L.)  Pursh. 
Occasional,  dry  pine  woods. 

MONOTROPACEAE. 

Monotropa  uniflora  L. 
Occasional,  rich  woods. 

Ericaceae 

Azalea  arborescens  Pursh. 

Rare,  along  streams,  clay  land 

Azalea  nudiflora  L. 

Common,  rich  woods. 

Azalea  viscosa  L. 

Common,  swamps,  variable. 

Azalea  visoosa  glauca  (L.)  Michx. 

Lee  county.  Earle  &  Underwood  (Mohr's  Plant  Life). 

Bathod(*(lron  arhoreum  ( ^larsh. )  Nutt. 

Common,  dry  woods  (Vaccinum  Arboreum  Marsh.) 

Epigaea  repens  L. 

Rare,  dry  hillsides,  Lee  county.  Tallapoosa  county. 

Gaylnssada  dumosa  (Andr.)  T.  &  G. 
Common,  dry  hillsides. 

Gayliissa<*ia  frondosa  (L.)  T.  &  G. 
Frequent,  dry  rocky  hillsides. 

•Gaylussu'cia  nana  (A.  Gray)  Small. 

Frequent,  dry  rocky  hills. 

Kiilmia  lati folia  L. 

Common,  along  streams. 

fLencothoe  rai'emosa  (L. )  A.  Gray. 
Border  of  ponds,  sandy  land. 

Oxydendron  arboreum  (  L.)  D  C. 
Frequent,  dry  or  moist  woods. 

JPieris  nitida  (Bartr.)  B.  &  H. 
Frequent,  sandy  swamps. 
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lelanoearpum  (Mohr)  Greene, 
dry  upland  woods. 

lelanocarpuin  eandicans  (Mohr). 
dry  upland  woods. 

tamineum  (L.)  Greene, 
iry  woods. 

)n  punctatum,  Andr. 

>llection,  river  hills,  Tallapoosa  county. 

moenum  Ait. 
dry  hillsides. 

rymbosum  L. 
open  woods. 

iottii  Ohapm. 
)anks  of  streams. 

uscatum  Ait. 
iphagnum  bogs. 

yrsinites  Lam. 

Iry  rocky  hills. 

^^rsinites  glaueiim  A.  Gray, 
with  the  type. 

lellum  Ait. 
moist  hillsides. 

cillans  Kalin. 
iry  rocky  hills. 

irfj^atiim  Ait. 

,  banks  of  streams. 

itrina  (L.)  Britt. 

moist  woods,  banks  of  streams. 

Primuiaceae. 

jiiadrifolia  L. 

oUection,  Talladega  county. 

fundus  H.  B.  K. 
swamps. 

liatum  (L.)  Raf. 
noist  woods. 

meeolatinn  (Walt.)  A.  Gray, 
moist  woods. 
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Steironema  lanceolatum  augustifolum  A.  Gray. 
Lee  county.    (Earle  &  Baker)  (Mohr's  Plant  Life). 

*  Steironema  quadriflorum  (Sims)  A.  S.  Hitchcock. 
A  single  collection,  moist  woods,  Auburn,  clay  land. 

Steironema  tonsum  (Wood)  Bicknell. 
A  single  collection.  Clay  county. 

Ebenaceae. 

Diospypos  Virginiana  L. 

Common,  dry  woods  (=Vaccinum  Arboreum  Marsh.) 

SiMPLOCACEAE. 

Sym'ploco'S  tinctoria  (L.)  L'Her. 

Frequent,  moist  hillsides  and  along  streams.  , 

Styraceae. 

Mohrodendron  Carolinum  (K)  Britt. 
Common,  along  streams. 

t Mohrodendron  dipterum  (Ell.)  Britt. 

Banks  of  Tallapoosa  river,  Elmore  county,  Tallapoosa  coum 

Styrax  Americana  Lam. 
Common,  along  streams. 

Styrax  grandlfloria  Ait. 

Rare,  upland  woods,  clay  land. 

Oleaceae. 

Chionanthus  Virginica  L. 

Occasional,  moist  woods  and  along  streams. 

Fraxinus  lanceolata  Borck. 

Occasional,  creek  and  river  bottoms. 

fOsmanthus  Americanus  (L.)  B.  &  H. 

Frequent,  along  streams  and  moist  hillsides. 

LOGANIACEAE. 

*Buddleia  Japonica  Hemsl. 
Sparingly  escaped,  roadsides. 

Gelseniium  sempervirens  ( L. )  Ait. 

Frequent,  climbing  over  trees  in  moist  or  dry  thickets,  sa 
or  clay  (Yellow  jasmine.) 
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procumbens  L. 

ry  field  and  waste  places. 

landica  L. 
•ich,  shady  woods. 

Gentianaceae. 

:inica  (L.)  B.  S.  P. 
gnum  swamps. 

ponaria  L. 
ilong  creek  banks. 

)8a  L. 

dry  woods,  usually  clay. 

ilaris  (L.)  Pursh. 
dry  rich  woods,  usually  clay. 

iinii  A.  Gray. 

woodB,  Clay  county,  Coosa  county. 

Menyanthacbae. 

iim  lacunosiim  (Vent.)  Griseb. 
h  of  Auburn. 

Apocynaceae. 

Diiia  (L.)  Britt. 
:reek  bottom  woods. 

inabinum  L. 

r  fields,  south  of  Auburn. 

Ascepiadaceae. 
plexicaulis  Michx. 

dry  sand  hills  south  of  Auburn,  never  in  day. 

sifolia  Michx. 

thin  upland  woods,  clay  or  sand. 

Tosa  L. 

ry  woods  and  roadsides, 
egata  L. 

ry  woods  and  roadsides,  sand  or  clay. 

icillata  L. 

ry  woods  and  roadsides,  sand  or  clay. 
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Vincetoxicum  hirsutum  (Michx.)  Britt. 
Occasional,  rich  woods,  usually  clay. 

CONVOLVULACEAE. 

JBreweria  humistrata  (Walt.)  A  Gray. 
Frequent,  dry  sandy  pine  woods. 

JConvolvulus  repens  L. 

Frequent,  ■  dry  woods,  sand  or  clay. 

Ipomoea  barbigera  (Don.)  Sweet. 
Common,  upland  fields. 

Ipomoea  hederaeea  Jacq. 

Lee  county,  Earle  (Mohr's  Plant  Life). 

Ipomoea  lacunosa  L. 

Occasional,  creek  bottom  fields. 

Ipomoea  pandurata  ( L. )  Meyer. 

Frequent,  dry  woods  and  roadsides. 

Ipomoea  purpurea  (L.)  Both. 

Lee  county,  Earle  (Mohr's  Plant  Life). 

J Jacquemontia  tamnifolia  (L.)  Griseb. 
Common,  a  weed  in  fields. 

tQuamoclit  coceinea  (L.)  Moeneh. 
Occasional,  cultivated  fields. 

CUSCUTACEAE. 

Cuscuta  arvensis  Beryrich. 

Lee  county,  Earle  (Mohr's  Plant  Life). 

Cuscuta  sp. 

Other  species  occur,  but  the  specimens  have  not  been  de 
mined. 

POLEMONIACEAE. 

Phlox  amoena  Sims. 

Frequent,  dry  pine  and  mixed  woods. 

Plilox  g^lal)errima  L. 

Frequent,  dry  mixed  woods. 

Phlox  maoulata  L. 

Occasional,  upland  woods. 
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ilata  L. 

collection.  Coosa  county. 

ilata  acuminata  ( Pursh )  Chapm. 
y.  Baker  &  Earle  (Mohr's  Plant  Life). 

L. 

moist  mixed  woods. 

HYDROPHYtLACEAE. 

•ivalvis  (Walt.)  O.  Kuntze. 
r  pond  south  of  Auburn. 

)ia  (L.)  Small. 

bundant,  dry  granite  outcrops. 

BORAGINACEAE. 

1  Indicum  L. 

J,  roadsides  and  waste  places. 

ginica  (L.)  Greene. 
1,  moist  woods,  clay  land. 

jcabriuscula  Ait. 
il,  open  grassy  places. 

L  Carolinianum  (Lam.)  A.  D  C. 
il,  dry  sandy  fields  and  open  woods. 

Verbenaceae. 


Lmericana  L. 
dry  woods,  sand  or  clay. 


A  form  with  white  fruit 


cteosa  Michx. 

l1,  roadsides  and  waste  places. 

roliniana  Michx. 
dry  sandy  woods. 

is-castus  L. 
leaped,  roadsides,  etc. 

bure  specimens  of  this  plant  were  determined  as 
is  Virginica  and  were  so  reported  in  Mohr's  Plant 
)1.  The  true  M.  Virginica  has  not  so  far  been  found. 
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Labiatae. 

tBlephila  ciliata  (L.)  Raf. 

Frequent,  dry  hillsides,  clay  land. 

tClinopodium  Nepeta  (L.)  O.  Kuntze. 
A  single  collection,  Clay  county. 

Clihopodium  Capolinianum  (Michx.)  Heller. 

Locally  common,  dry  sandy  flats,  banks  of  Tallapoosa 
Tallapoosa  county. 

Collinsonia  anisata  Pursh. 

Common,  dry  pine  and  mixed  woods. 

*'Collinsonia  Canadensis  punctata  A  Gray. 
A  single  collection,  swamp  south  of  Auburn. 

Collinsoma  ©cabriuscula  Ait. 

Opelika,  Lee  county  (Mohr's  Plant  Life). 

Hedeoma  pulegioides  ( L. )  Pers. 

Tallapoosa  county.  Clay  county,  not  found  at  Auburn. 

JKoellia  albescens  (T.  &  G.)  O.  Kuntze. 
A  single  collection,  Clay  county. 

Koellia  flexuosa  (Walt.)  Mac  M. 
Occasional,  moist  open  places. 

*Koellia  incana  (L.)  O.  Kuntze. 
Common,  dry  open  woods. 

Koellia  pycnanthemoides  ( Leavenw. )  O.  Kuntze. 
Common,  dry  open  woods. 

Lamium  amplexicaule  L. 

Common,  flelds  and  gardens,  a  Winter  weed. 

Lycopus  Virginicus  L. 

Common,  wet  swampy  thickets. 

Mentha  piperata  L. 

Spring  branches,  Tallapoosa  county. 

tMesosphaerum  rugosum  (L.)  Pollard. 
Frequent,  sandy  swamps. 

*Monarda  mollis  L. 

Frequent,  Clay  county,  not  seen  at  Auburn. 

Monarda  punctata  L. 

Frequent,  dry  thickets. 

Nei)eta  cataria  L. 

Clay  county  (Mohr's  Plant  Life). 
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garis  L. 
moist  places. 

a  Lam. 

open  sandy  places,  roadsides,  etc. 
lL. 

dry  or  moist  woods. 

ifolia  L. 
dry  open  woods. 

rordifolia  Muhl. 

l1,  mixed  woods,  clay  land. 

ntegrifolra  major  Chapm. 
moist  creek  bottoms,  usually  sandy  land. 

hyssopifolia  L. 
collection.  Auburn. 

aterifolia  L. 
collection,  Auburn. 

>ilosa  Michx. 
,  dry  mixed  woods. 

venosa  Kearney, 
once,  Tallapoosa  county. 

dichotomum  L. 
Clay  county,  not  seen  at  Auburn. 

a  lineare  Nutt. 
,  open  sandy  woods. 

SOLANACEAE. 

ila  L. 

barnyards  and  rich  gardens, 
fulata  L. 

il,  gardens  and  fields. 


l1.  This  Is  a  striking  species,  the  plant  covered  with 
hitlsh  hairs.  Dr.  Rydberg  considers  it  new  and  will 
[iblish  a  description.  An  unnamed  fragment  of  the 
hing  collected  by  Dr.  Chapman  is  in  the  Columbia 
sity  herbarium, 
^giniana  Mill. 

,  dry  open  woods,  clay  or  sand. 
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Physalodes  Physalodes  (L.)  Britt. 
Occasional,  gardens  and  rich  fields. 

Solanum  Carolinense  L. 

Common,  fields  and  gardens. 

Solanum  nigriini  L. 

Common,  rich  fields  and  gardens. 

Solanum  pseudocapsicum  L. 
Occasional,  roadsides. 

SCUOPIIULARIACEAE. 

JAfzelia  cassinoides  (Walt.)  Gmel. 
A  single  collection  Clay  county. 

Afzelia  pectinata  (Pursh)  O.  Kuntze. 
Frequent,  dry  pine  or  mixed  woods. 

Bu€hnera  Amerk^na  L. 
Rare,  moist  open  places. 

Chelone  glabra  L. 

Rare,  moist  thickets. 

*I>asystoma  bignoniflora  Small. 
A  single  collection.  Clay  county. 

DaajTstoma  flava  (L.)  Wood. 
Frequent,  dry  woods. 

Dasystoma  pe(*tinata  (Nutt.)  Benth. 

Lee  county,  Baker  &  Earle  (Mohr's  Plant  Life). 

Dasj^toma  laevigata  (Kaf.)  Chapm. 
Frequent,  dry  woods. 

fDasystoma  Virginica  (L.)  Britt. 
Frequent,  rich  woods. 

*Gerardia  miorophylla  (A.  Giray)  Small. 
Occasional,  sandy  pine  woods. 

Gerardia  Plukenetii  Ell. 

Frequent,  dry  upland  woods,  clay  or  sand. 

Gerardia  purpurea  L. 

Occasional,  wet  swampy  places. 

Frequent,  dry  woods. 

Gratiola  Floridana  Nutt. 

Locally  abundant,  swamps.    Lee  county,  Tallapoosa  con 
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ratiola  pilosa  Michx. 

Frequent,  moist  open  places. 

ratiola  sphaerocarpa  Ell. 
Frequent,  boggy  places. 

santhes  attenuata  (Muhl.)  Small. 

A  single  collection,  bank  of  pond  south  of  Auburn. 

ysanthes  refracta  (Ell.)  Benth. 
Occasional,  moist  granite  outcrops. 

laria  Canadensis  (L.)  Dumort. 
Common,  fields  and  gardens. 

ieranthemum  emarginatum  Ell. 

A  single  collection,  border  of  pond  south  of  Auburn. 

imulus  ringens.  L 

Frequent,  wet  ditch  banks,  etc.,  clay  land. 

nniera  acuminata  (Walt.)  O.  Kuntze. 
Frequent,  wet,  swampy  woods. 

iicularis  Canadensis  L. 

Occasional,  moist  pine  or  mixed  woods. 

iistemon  hirsutus  (L.)  Willd. 
Common,  dry  woods. 

x>phularia  Marylandica  L. 

Infrequent,  the  only  collection  from  Coosa  county. 

rbascum  Blattaria  L. 

Rare  about  Auburn,  becoming  common  farther  north. 

rbascum  Thapsus  L. 

Occasional,  roadsides  and  waste  places. 

eronica  arvensis  L. 

Occasional,  fields  and  waste  places. 

ronica  peregrina  L. 

Frequent,  fields  and  waste  places. 

LENTIBUfiAEIACEAE. 

tricularia  fibrosa  Walt. 

In  mud  border  of  pond  south  of  Auburn  , 

tricularia  subulata  L. 

Frepuent,  sandy  8W9,mps. 
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OROr.RANCIIACEAE. 

fOonopholis  Americana  (L.)  Walt. 

1«  requent,  moist  woods,  growing  on  oak,  beech  and  sweet  gum 
roots. 

tLeplamnium  Virginianum  (L.)  Raf. 
Frequent,  moist  woods. 

fThalesia  uniflora  (L.)  Britt. 
Rare,  mixed  woods. 

BiGNONIACEAE. 

Bignonia  crucigera  L. 

Frequent,  along  streams. 

Oainpsis  radicans  (L.)  Seem. 

(=Tecoma  radicans  DC.) 
Ck)mmon,  thickets,  roadsides  and  fields. 

Catalpa  Oatalpa  (L.)  Karst. 
Occasional,  along  streams. 

ACANTHACEAE. 

Dianthera  Americana  L. 

Frequent,  in  running  streams. 

Kuellia  ciliosa  liybrida  (Pursh)  A.  Gray. 

Lee  county,  Baker  &  Earle  (Mohr's  Plant  Life). 

Knellia  ciliosa  parviflora  (Nees)  Britt. 

Occasional,  roadsides  and  mixed  woods,  clay  land,  also  on 
granite  outcrops. 

Uuellia  strejx^ns  L. 

Clay  county  (Mohr's  Plant  Life). 

Plantaginaceae. 

Plantago  aristata  Michx. 

Common,  roadsides  and  waste  places. 

•Plantago  elongata  Pursh. 

Collected  once,  creek  bottom  pasture.  Auburn. 

Plantago  lieterophylla  Nutt. 

Common,  fields  and  waste  places. 
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intago  lanceolata  L. 

Occasional,  roadsides  and  grassy  places. 

tntago  Eugelii  Dee. 

Occcasional,  moist  pastures  and  roadsides. 

mtago  Virginica  L. 

Common,  fields,  pastures  and  waste  places^ 

EUBIACEAE. 

phalanthus  ocoidentalis  L. 

Common,  swamps  and  moist  thickets. 

3di'a  teres  Walt. 

Very  common,  old  fields,  roadsides,  etc. 

3dia  Virginiana  L. 

Common,  ditch  banks  and  wet  fields. 

lium  aparine  L. 

Occasional,  gardens  and  moist  places. 

lium  circaezans  Mkhx. 

Collected  once,  Auburn,  not  typical. 

alium  Claytcni  Michx. 

Collected  once,  shaded  spring  bog,  Auburn. 

Hum  pilosum  Ait. 

Frequent,  pine  and  mixed  woods. 

alium  pilosum  puncticulosum  (Michx.)  T.  &  G. 
Frequent,  dry  pine  woods. 

alium  uniflorum  Michx. 

Collected  once,  moist,  rich  woods.  Auburn. 

alium  tinctorium  L. 
Occasional,  moist  woods. 

alium  triflorum  Michx. 

Occasional,  rich  woods,  Lee  county.  Clay  county. 

mstonia  calycosa  (Shuttly.)  Mohr. 
Tallapoosa  county  (Mohr's  Plant  Life). 

►ustonia  coerulea  L. 

Common,  open  pine  and  mixed  woods. 

m'stonia  longifolia  Gaertn. 
Occasional,  moists  rocky  banks. 

[oustonia  minor  ( Michx. )  Britt. 
Common,  pastures  and  open  places. 
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Houstonia  purpurea  L. 

Common,  rich  woods,  usually  on  clay. 

Houstonia  tenuifolia  Nutt. 

Frequent,  dry  oi»en,  diciduous  woods  clay  land. 

Mitchella  repens  L. 

Common,  moist  creek  banks  and  sandy  swamps. 

JOldenlandia  uniflora  L. 

Frequent,  borders  of  sphagnum  swamps. 

JRichardia  «cabra  L. 

Common,  sandy  cultivated  fields,  Lee  county,  Elmore  county. 


Lonicera  flava  Sims. 

Clay  county  (Mohr's  Plant  Life). 

Lonicera  Japonica  Thunb. 

Abundantly  escaped  roadsides,  fields  and  thickets. 

Lonicera  sempervirens  L. 

Frequent,  climbing  in  moist  thickets. 

Sambucus  Canadensis  L. 

Common,  thickets  and  roadsides. 

fSymphoricarpus  Symphoricarpus  (L.)  MacM. 
Collected  once.  Clay  county. 

Viburnum  acerifolium  L. 

Clay  county  (Mohr's  Plant  Life). 

Viburnum  nudum  L. 

Common,  sandy  swamps. 

Viburnum  rufotomentosum  Small. 
Occasional,  moist  or  dry  open  woods. 


Campanula  Americana  L. 

Collected  once,  Coosa  county. 

Cami>anula  diraricata  Michx.  . 

Frequent,  granite  ledges  Lee  county,  Tallapoosa  county. 


Capeifoliaceae. 


Valeeianaceae. 


Valerianella  radiata  (L.)  Dufr. 


Common,  creek  bottom  fields. 


Campanulaceae. 
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ia  biflora  (R.  &  P.)  A.  Gray, 
ion  sandy  pastures  and  roadsides. 

a  perfoliata  (L.)  A.  DC. 
ion,  fields  and  roadsides. 

LOBEUACEAE. 

moena  Michx. 
ent,  sandy  swamps. 

ardinalis  L. 

ent,  swampy  creek  bottoms,  often  on  clay, 
iflata  L. 

bottoms.  Clay  county,  rare  at  Auburn. 

;ptostachys  A.  D  C. 
county  (Mohr's  Plant  Life). 

luttallii  Boem.  &  Schult. 
county  (Mohr's  Plant  Life). 

aberula  Michx. 

ion,  open  woods,  often  near  streams. 

Dicata  Lam. 

¥oods,  Elmore  county  Coosa  county  Clay,  county  not 
i  at  Auburn. 

jrphilitica  L. 

county  (Mohr's  Plant  Life). 

Chicoeiaceae. 

I  Carolinianuia  (Walt.)  Britt. 

ion,  fields,  roadsides  and  waste  places.  m 

a  Greenii  Porter  &  Britt. 

junty.    (Baker  &  Earle.)    Mohr's  Plant  Life.) 

Q  Gronovii  L. 

ent,  dry  pine  and  mixed  woods. 

tt  Marianum  Willd. 
lonal,  dry  hillsides. 

Q  Scribneri  Small. 

)oosa  county  (Mohr's  Plant  Life). 

a  veiiosum  L. 

ion,  dry  rocky  wooded  hillsides. 


r. 

I. 


■i1 
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Lactuca  Canadensis  L. 

Common,  pine  woods  and  open  places. 

Lactuca  Floridana  (L.)  Gaertn. 
Collected  once.  Auburn. 

Lactuca  graminifolia  Michx. 
Occasional,  sandy  pine  woods. 

fLactuca  hirsuta  Muhl. 
Occasional,  pine  woods. 

Lactuca  sagittifolia  Ell. 

Clay  county  (Mohr's  Plant  Life). 

^  JLactuca  villosa  Jueq. 
Occasional,  roadsides. 

fNabalus  altissimus  (L.)  Hook. 

Occasional,  moist,  rich  woods,  usually  creek  bottoms. 

Nabalus  Serpentaria  (Pursh)  Hook. 

Frequent,  moist,  dry  woods,  often  uplands. 

•Nabulus  trifoleatus  Cass. 

Collected  once,  Auburn,  in  a  garden. 

Serinea  oppositifolia  (Eaf.)  O.  Kuntze. 
Occasional,  creek  bottom  fields.  , 

Sitilias  Caroliniana  (Walt.)  Raf. 

Common,  fields,  roadsides  and  open  places.   A  white  flowered 

form  occurs. 

Sonchus  asper  ( L. )  All. 

Frequent,  fields  and  waste  places.  , 

Carduaceae. 

JAcanthospermum  australe  (L.)  O.  Kuntze. 
Frequent,  along  railroad  embankments. 

Ambrosia  artemisiaefblia  L. 

Common,  fields,  etc.  (dog  weed). 

*Antennaria  nemoralis  Greene. 

Frequent,  dry  rocky  hillsides  and  granite  outcrops. 

Antennaria  planta{?ini folia  (L.)  Kichards. 
Lee  county  (Mohr's  Plant  Life). 

Anthemis  Cotula  L. 

Occasional,  roadsides  and  waste  places,  usually  not  abundant 
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iptosorus  Small. 

shaded,  rocky  hillsides. 

olor  L. 

^n,  dry  sandy  roadsides  and  open  woods. 

aricatus  L. 

Bd  once.  Clay  county. 

OSUS  j^. 

mal,  borders  of  fields  and  thickets.  , 
[)ide8  L. 

m,  swamps  and  waste  places. 

)ides  platyphyllus  T.  &  Q. 

iinty.    (Baker  &  Earle.)  (Mohr's  Plant  Life.) 

oides  pilosus  (Willd.)  Porter. 
>n,  fields,  roadsides  and  waste  places. 

suticaulis  Lindl. 
ed  once,  Auburn. 

thinus  Burgess, 
ed  once.  Auburn. 

is  L. 

inty  Mohr's  Plant  Life), 
riflorus  (L.)  Britt. 

m,  alder  swamps,  wet  thickets  and  borders  of 

Qgiolius  Nutt. 

iinty  (Mohr's  Plant  Life). 

ns  Ait. 

m,  roadsides  and  dry  woods,  clay  land, 
iceus  L. 

>n,  alder  swamps  and  moist  thickets. 

•puratus  Nees. 
nt,  clay  roadsides. 

ttifoliiis  Willd. 
ed  once.  Auburn. 

•tii  Hook. 

banks,  Tallapoosa  river,  Elmore  county., 

iescanti  L. 

nt,  moist,  shady  woods. 
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JAster  duinosus  cordifolius  (Michx.)  T.  &  G. 

Very  common,  dry  rocky  hillsides.   Exceedingly  variable, 
collections  probably  include  several  of  the  named  variel 

Aster  vimineus  foliosus  (Ait.)  A.  Gray. 
Lee  county  (Mohr's  Plant  Life). 

Astor  undulatus  L. 

Common,  cultivated  fields  and  waste  places. 

Bidens  frondosa  L. 

Common,  fields  and  swampy  places. 

fBrauneria  purpurea  (L.)  Britt. 

Collected  once,  clay  roadsides,  Chambers  county. 

Carduus  altissimus  L. 

Common,  moist  thickets,  etc. 

•Carduus  discolor  (Muhl.)  Nutt. 

Occasional,  moist  thickets  and  open  woods. 
Carduus  lanceolatus  L. 

Clay  county  (Mohr's  Plant  Life.) 
JCarduus  spinosissimus  Walt. 

Rare,  open  sandy  land. 

•  Carduus  spinosissimus  Elliotti  (T.  &  G.)  Porter. 

Common,  old  fields,  roadsides  and  open  woods,  mostly  on  c 
Worthy  of  specific  rank,  often  reaches  more  than  three  : 
in  height. 

Carduus  Virginianus  L. 

Occasional,  sandy  roadsides. 

tChryso2:()num  Vir{];iuicum  L. 

Occasional,  deciduous  woods,  clay  land. 

Chysopsis  ^i^ramini folia  (Michx.)  Nutt. 

Very  common,  pine  and  mixed  woods,  especially  on  sand. 

Chrysopsis  Mariana  (L.)  Nutt. 
Common,  pine  and  mixed  woods. 

Cnicus  b(ni(*dicti^s  L. 

Collected  once,  railroad  tracks.  Auburn. 

JColeosanthus  cordifolius  (Ell.)  O.  Kuntze. 
Occasional,  sandy  woods  and  roadsides. 

Coreopsis  auriculata  L. 

Common,  moist  pine  and  mixed  woods,  clay  or  sand. 

•Coreopsis  bicolor. 

Collected  once,  fields  south  of  Auburn,  escaped. 
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opBis  delphinifolia  hsm. 

Collected  once,  fields,  Chambers  County. 

opsis  grandiflora  Hogg. 

Locally  abundant,  moist  granite  outcrops. 

oi)sis  lanceolata  L. 

Frequent,  open  pine  woods,  usually  sand. 

opsis  major  Walt. 

Common,  dry  pine  and  mixed  woods. 

ojxsis  Oemleri  Ell. 

Frequent,  dry  pine  and  mixed  woods.    It  intergrades  freely 
with  the  last  species  and  can  hardly  be  considered  distinct. 

opsia  pubescens  Ell. 
Collected  once,  Tallapoosa  County. 

opsis  ta*ipteris  L. 

Occasional,  ditch  banks  and  margins  of  creek  bottom  fields, 
clay  land. 

opsis  verticiilata  L. 

Lee  county.  (Mohr's  Plant  Life). 

*llingeria  humilis  (Willd.)  Britt. 
Occasional,  creek  bottom  woods. 

jllingeria  infirma  (Michx.)  Greene. 
Collected  once,  Lee  County;  once,  Clay  County. 

hantopus  Carolinianus  Willd. 

Frequent,  creek  bottom  woods  and  thickets,  clay  or  sand. 

phantopus  elatus  Bertol. 

Collected  once,  Auburn;  once  Macon  County. 

hantopus  nudatus  A.  Gray. 

Common,  shaded  creek  bottoms,  sandy  land. 

hantopus  tomentosus  L. 

Common,  creek  bottoms  and  dryer  locations,  in  shade  or  ex- 
posed, clay  or  sand. 

htites  hieracifolia  (L.)  Raf. 

Frequent,  rich  newly-cleared  fields  and  waste  places. 

eron  annuus  (L.)  Peis. 

Occasional,  moist  creek  bottom  fields  and  waste  places, 
eron  Philadelphicus  L. 

Collected  once,  Auburn;  moist  woods,  clay. 

geron  pulchellus  Miohx. 
Frequent,  rich  woods. 
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yErigeron  ramdsus  ( Walt. )  B.  S.  P. 

Common,  fields  roads. des  and  waste  places. 

Erigeron  raiiiosiis  BeviivMi  (F.  &  M.)  Smith  &  Poui 
Lee  county.    (Baker  &  Earle.)    (Mohr's  Plant  Life.) 

Eupatorium  ageratoides  L. 

Occasional,  creek  bottom  swamps. 

Eupatorium  album  L. 

Common,  dry  woods,  clay  or  sand. 

Eupatorium  amoenum  Pursh. 

Clay  county,  (Mohr's  Plant  Life.) 

Eui)atorium  aromaticum  L. 

Common,  dry  pine  and  mixed  woods. 

Eupatorium  capillifolium  (Lam.)  Small. 

Very  common,  pastures,  old  fields,  roadsides  and  waste  pla 
usually  in  moist  land. 

^Eupatorium  coelestinum  L. 
Occasional,  swamps. 

Eupatorium  ^ompositi folium  Walt. 

Frequent,  dry  old  fields  and  open  woods. 

Eupatorium  cuneifolium  Willd. 
Frequent,  dry  sandy  pine  woods. 

Eupatorium  hyssopifoliuin  L. 

Occasional,  dry  sandy  woods. 
Eupatorium  lineairifolium  Walt. 

Lee  county.    (Baker  &  Earle.)    (Mohr's  Plant  Life.) 

Eupatorium  perfoliatum  L. 

Common,  swampy  places,  clay  or  sand. 

•Eupatorium  petaloideum  Britt. 
Collected  once.  Auburn. 

Eupatorium  pinnatifidum  Ell. 
Rare,  dry  open  woods. 

Eupatorium  pubeseens  Muhl. 

Lee  count.   (Baker  &  Earle.)    (Mohr's  Plant  Life.) 

Eupatorium  purpureum  L. 

Common,  creek  bottoms  and  swamps,  especially  clay  land 
Eupatorium  rotundifolium  L. 

Common,  creek  bottoms,  usually  sandy  land. 
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atorium  semiserratum  D  C. 
rrequent,  sandy  pine  woods. 

torium  serotinum  Michx. 

)cca8ional,  moist  roadsides  and  waste  places. 

torium  Smithii  Greene  &  Mohr. 
;jhambers  County.    (Mohr,  Plant  Life.) 

atorium  Torreyanum  Short. 
IHay  roadsides,  Chambers  county. 

atorium  tortifolium  Chapm. 
i^requent,  dry  sandy  pine  woods. 

torium  verbenaefolium  Michx. 
yommon,  swampy  woods,  sandy  land, 

lardia  lanceolata  Michx. 
yommon,  open  sandy  pine  woods,  etc. 

phalium  Hellleri  Britt. 
:;ommon,  open  pine  and  mixed  woods. 

halium  purpureum  L. 

Common,  a  winter  weed  in  fields  and  waste  places, 
halium  obtusifolium  L. 

-.ee  county.    (Baker  &  Earle.)    (Mohr's  Plant  Life.) 

phalium  Helleri  Britt. 

[Collected  once,  banks  of  Tallapoosa  river. 

dum  autumnale  L. 
yommon,  with  the  last. 

inium  "Xuttallii  A.  Gray. 

frequent,  alder  swamps  and  creek  bottoms. 

mium  tenuifolium  Nutt. 

levy  common,  fieias,  pastures  and  roadsides;  (bitter  weed.) 

nthus  auf^ustifolius  L. 
:;ommon,  open  swampy  places. 

nthus  atrorubens  L. 

)ccasional,  roadsides  and  woods,  clay  land. 

nthus  divaricatuB  L. 

^'requent,  dry  woods  and  roadsides. 

nthus  hirsutus  Raf . 

frequent,  dry  woods  and  roadsides. 

nthus  hirsutus  trachyphyllus  T.  &  G. 
:Jlay  county.    (Mohr's  Plant  Life.) 
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Helianthus  inicrocephalus  T.  &  G. 
Common,  dry  woods  and  roadsides. 

Helianthus  Sweinitzii  T.  &  G. 
Lee  County,  (Mohr,  Plant  Life.) 

Helianthus  tomentosus  Michx. 
Frequent,  rich  mixed  woods. 

Heliopsis  gracilis  Nutt. 

Occasional,  moist  upland  woods. 

Heliopsis  helianthoides  (L.)  B.  S.  P. 
Collected  once,  Tallapoosa  County. 

lonactie  linariifolia  (L.)  Greene. 

Common,  roadsides  and  open  pine  woods,  sandy  land. 

Isopappus  divaricatus  (Nutt.)  T.  &  G. 

Very  common,  old  fields,  pastures  aiid  roadsides. 

Kuhnia  eupatorioides  L. 

Common,  dry  open  woods,  usually  on  sandy  land. 

•Lacinaria  Earlei  Greene. 

Auburn.    (F.  S.  Earle,  1896.) 

JLacinaria  elegans  (Walt.)  O.  Kuntze. 

Locally  abundant,  sandy  pine  woods,  south  of  Auburn. 

•Lacinaria  elegantula  Greene. 
Auburn.    (F.  S.  Earle.  1896.) 

fLacinaria  graminifolia  (Walt.)  O.  Kuntze. 

Cpmmon,  dry  pine  and  mixed  woods.    A  form  with 
flowers  occurs. 

fL/acinaria  s»cariosa  s(iuarrulo8a  (Michx.)  Small. 
Collected  once,  Auburn. 

JLaoinaria  spicata  (L.)  O.  Kuntze. 
Occasional,  pine  woods. 

Lacinaria  squarrosa  (L.)  Hill. 
Occasional,  dry  woods. 

Leptilon  Oanadense  (L.)  Britt. 

Common,  cultivated  fields.  ' 

t Mariana  Mariana  (L.)  Hill. 

Collected  once,  streets  of  Auburn. 

Marshallia  lanoeolata  Pursh. 

Frequent,  open  pine  and  mixed  woods. 

Marshallia  trinerva  (Walt.)  Porter. 

Occasional,  thickets  along  small  streams. 
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riplicifolia  (L.)  liaf. 
Tallapoosa  river,  Tallapoosa  county. 

vata  (Walt.) 
moist  mixed  woods. 

enifornis  (Muhl.)  Raf. 
mce.  Clay  county. 

integrifolium  L. 

ty,  Tallapoosa  county,  Lee  county,   (Molur,  Plant 

Ma  (L.)  B.  S.  P. 

,  swamps  and  creek  bottoms. 

)lata  Cass. 

creek  bottoms  and  swamps. 

nadensis  L. 

ty  (Mohr's  Plant  Life.) 

Dadensis  radiata  A.  Gray, 
lladega  mountains,  Clay  county. 

edalia  L. 

,  roadsides  and  moist  open  woods. 

Igida  Ait. 

moist  upland  woods. 

rta  L. 

iry  open  woods, 
ciniata  L. 

creek  bottoms  and  swamps, 
^athulata  Michx. 

ty,  Talladega  county,  Lee  county,  (Mohr'a  Plant 
iloba  L. 

3nce,  northern  Lee  county. 

un^ata  Small, 
once.  Auburn. 

ei  Small. 

mon,  dry  open  woods  and  waste  places. 

US  Pers. 

on,  creek  bottoms. 

mingeri  Britt. 

:y.    (Underwood  &  Earle.)    (Mohr's  Plant  Life.) 
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Senecio  obovatus  Muhl. 

Lee  county.    (Baker  &  Earle.)    (Mohr's  Plant  Life.) 

Senecio  Smallii  Britt. 

Clay  county,  Tallapoosa  county,  Lee  county,  (Mohr's  P 

Sericocarpus  asteroides  (L.)  B.  S.  P. 
Common,  dry  pine  and  mixed  woods. 

Sericocarpus  bifbliatus  (Walt.)  Porter. 
Occasional,  dry  sandy  pine  woods. 

Sericocarpus  linifolius  (L.)  B.  S.  P. 
Common,  dry  pine  or  mixed  woods. 

Silphium  asperimum  Hook. 

Clay  county.    (Mohr's  Plant  Life.) 

Silphium  asteriscus  L. 

Common,  upland  woods,  clay  or  sand. 

Silphium  compositum  Michx. 

Common,  upland  woods,  clay  or  sand. 

Silphium  dentatum  Ell. 

Lee  county.    (Baker  &  Earle.)    (Mohr's  Plant  Life.) 

Silphium  laevigatum  Pursh. 

Lee  county.    (Baker  &  Earle.)    (Mohr's  Plant  Life.) 

Silphium  trifoliatum  L. 

Clay  county  (Mohr  s  Plant  Life.) 

fSolidago  amplexicaulis  T.  &  Q. 

Frequent,  rocky  hiHsides,  mixed  woods. 

Solidago  arguta  Ait. 

Clay  County.    (Mohr,  Plant  Life.) 

Solidago  Boottii  Hook. 

Common,  creek  bottom  woods. 

Solidago  brachyphylla  Chap. 

Lee  county.    (Earle.)     (Mohrs'  Plant  Life.) 

t Solidago  caesia  L. 

Common,  moist  rich  woods. 

Solidago  Canadensis  L. 

Very  common,  fields  and  waste  places. 

t Solidago  erecta  Pursh. 

Frequent,  dry  sandy  creek  bottoms. 

I  Solidago  fistulosa  Mill. 

Collected  once,  Clay  county. 
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JO  neglecta  T.  &  G. 

e  county.    (Baker  &  Earle.)    (Mohr's  Plant  Life.) 
JO  nemoralis  Ait. 

ry  common,  dry  roadsides,  old  fields  and  dry  open  second- 
growth  woods. 

JO  odora  Ait. 

ry  common,  dry  pine  and  mixed  woods. 

JO  pallescens  Mohr. 

mmon,  dry  rocky  hillsides,  mixed  woods. 

>x)  patula  sfrictula  T.  &  G. 
equent,  moist  woods,  creek  bottoms,  etc. 

JO  petiolairis  Ait', 
mmon,  sandy  pine  woods. 

JO  rugosa  Mill. 

mmon,  creek  bottoms,  alder  swamps. 

JO  salicina  Ell. 

e  county  (Mohr's  Plant  Life.) 

igo  serotina  Ait. 

mmon,  creek  bottom  fields  and  moist  places. 

JO  ulmifolia  Muhl. 
mmon,  creek  bottom  woods. 

JO  Vaseyi  Heller. 

ly  county  (Mohr's  Plant  Life.) 

gonotheca  helianthoides  L. 

mmon,  dry  open  woods  and  roadsides,  usually  sandy  land. 

ina  alternifolia  ( L. )  Britt 
ay  county  (Mohr's  Plant  Life.) 

ina  aristata  (Ell.)  Heller, 
mmon,  dry  pine  and  mixed  woods. 

sina  Virginica  L. 

equent,  dry  open  creek  bottom  woods. 

lia  angustifolia  Michx. 

mmon,  sandy  pine  woods,  occasional  on  clay. 

>nia  Baldwini  Torr. 
llected  once.  Auburn. 
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*Vernonia  flaccidifolia  Small.  1. 
Occasional,  upland  clay  woods. 

*Vernonm  glau-ca  (L.)  Britt. 
Collected  once.  Auburn. 

fVernonia  maxima  Small.  2. 

Frequent,  alder  swamps,  etc..  reaching  10  or  12  fee!:. 

*Vernonia  Noveboracensis  (L.)  Willd. 
Occasional,  fields,  pastures  and  roadsides. 

♦Vernonia  ovali  folia  T.  &  G.  3. 
Common,  dry  sandy  woods. 

Willoughbia  scandens  (L.)  O.  Kuntze. 
Common,  climbing  in  swamps. 

Xanthiiim  glabratum  (DC.)  Britt. 
( =X.    strumosum. ) 

1.  — Some  of  these  specimens  were  at  first  determined  as  V 
nonia  fascicularis  Michx.  and  are  so  reported  by  Mphr,  Pli 
Life.  758. 

2.  — This  is  the  Vernonia  gigantea  (Walt.)  Britt,  reported  fr 
Clay  county,  Mohr,  Plant  Life. 

3.  — Distributed  as  Vernonia  Drummondli. 
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HE  COWPEA  AND  THE  VELVET  BEAN  AS  FERTILIZERS. 


BY  J.  F.  DUGGAR. 

Summary. 

This  bulletin  records  tlie  results  pf  more  than  fifty  ex- 
^riments  conducted  at  Auburn  during  the  past  five 
ears,  to  ajscertain  the  effects  of  cowpeas  and  velvet 
eans  in  the  improvement  of  the  soil.  The  amount  of 
ail  improvement  has  been  determined  by  the  increase 
tt  the  yields  of  cotton,  corn,  oats,  wheat  and  sorghum, 
rown  as  first,  second,  third  or  fourth  crops  after  the 
tubble  and  roots  of  coT^i)eas  or  velvet  beans  or  after 
ines,  stubble  and  roots  of  these  plants  have  been  plowed 
nder.  The  basis  for  determining  this  increase  has 
een  the  yield  of  each  crop  on  plots  where  no  leguminous 
lant  has  recently  grown. 

The  fertilizing  value  of  different  varieties  of  cow- 
eas  was  found  to  vary  considerably,  and  is  probably  in 
•roportion  to  the  luxuriance  of  growth. 

In  two  tests  there  was  a  slightly  larger  yield  of  corn 
pom  plowing  in  cowpea  vines  very  late  in  the  fall 
dan  from  jKWtponing  the  plowing  until  April ;  but  it  is 
egarded  as  generally  best  to  plow  in  the  vines  not  more 
tiau  a  few  weeks  before  the  next  crop  is  planted. 

The  average  for  six  varieties  showed  that  when  cow- 
»eas  were  at  a  suitable  stage  for  mowing  36.6  per  cent, 
nd  in  another  case  39  i>er  cent,  of  the  dry  weight  of 
te  plant  was  available  for  fertilizing  uses  in  stubble, 
oots  and  fallen  leaves.  In  the  entire  growth  of  cow- 
•eas  on  one  acre  there  was  contained  in  one  case  53.7 
founds  of  nitrogen,  in  another  69.8,  .and  in  another 
7.2,  an  average  of  70.2  pounds  of  nitrogen  per  acre, 
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which  is  equivalent  to  the  nitrogen  in  1,003  i)oundi 
of  cotton  seed  meal. 

In  the  roots,  stubble  and  fallen  leaves  on  an  acr^ 
there  were,  respectively,  11.65,  16.2  and  31.4  pounds  o 
nitrogen,  an  average  of  19.75  pounds  of  nitrogen  pei 
acre,  which  is  equivalent  to  that  contained  in  282  x)Oundi 
of  cotton  seed  meal. 

The  average  of  three  tests  shows  that  28  per  cent,  o 
the  total  nitrogen  was  contained  in  the  roots,  stubbl 
and  fallen  leaves  after  the  removal  of  the  hay. 

The  average  increase  in  the  yields  of  succeeding  crop 
was  practically  identical  whether  tiie  fertilizing  mate 
rial  was  sui>plied  by  cowi)eas  or  by  velvet  beans.  Equa 
areas  of  these  two  plants  were  of  practically  equal  valu 
for  soil  improvement. 

The  word  vines  is  here  used  as  synonymous  \^ith  th 
entire  plant  of  the  velvet  bean,  and  with  the  entire  plan 
of  the  cowpea  after  the  pods  are  picked. 

The  increase  in  the  yield  of  seed  cotton  produced  ii 
the  year  immediately  following  the  plowing  in  of  th 
vines  of  cowT)eas  or  velvet  beans  averaged  in  four  test 
567  pounds  per  acre,  worth  (at  6|  cents  per  pound  fo 
lint  and  $7.50  per  ton  for  seed)  |14.17.  The  increaa 
in  the  first  cotton  crop  after  the  use  as  fertilizers  c 
the  vines  of  the  summer  legumes  was  never  lees  tha 
32  per  cent,  and  averaged  63  per  cent. 

In  one  test  with  corn  the  increase  in  the  first  cro 
where  velvet  bean  vines  had  been  plowed  in  was  8 
per  cent.,  of  12.3  bushels,  worth  at  least  |6.15  per  acr< 
With  oats  the  average  increase  from  the  vines  of  th 
summer  legumes  in  three  tests  averaged  17  bushels  ^ 
acre,  and  with  wheat  the  corresponding  increase  in  tw 
tests  was  5.65  bushels  per  acre. 

The  increase  in  the  yield  of  sorghum  hay  after  cot 
pea  and  velvet  bean  vines  averaged  87  per  cent,  or  a 
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jain  of  2.1  tons  of  hay  per  acre,  worth,  at  |6.67 
114.02. 

the  vines  of  the  cowpea  or  velvet  bean  were 
IS  hay  and  only  the  roots  and  stubble  employed 
ser  the  increase  in  the  yield  per  acre  of  the  xjrop 
tely  succeeding  the  stubble  was  as  follows : 

of  seed  cotton,  or  18  per  cent.,  worth  |5.20. 
I  of  corn,  or  32  per  cent.; 
3  of  oats,  or  334  per  cent.; 
8  of  wheat,  or  215  per  cent; 
Df  sorghum  hay,  or  57  per  cent. 

pgest  percentage  increase  from  either  the  vines 
le  of  cowpeas  or  velvet  beans  was  made  by 
id  fall  sown  oats,  probably  because  these  best 
i  the  w^ashing  away  or  leaching  out  of  the  fer- 
aaterial  in  the  stubble  or  vines  of  the  legumes, 
illy  on  sandy  soil  those  crojw  most  completely 
le  fertilizing  value  of  the  legumes  which  leave 
unoccupied  for  the  shortest  interval.  It  is 
'  unadvisable  for  legumes  to  immediately  suc- 
unes  in  the  rotation  of  crops,  for  non-legumi- 
ttts  like  cotton,  corn,  the  small  grains,  grasses, 
:e  better  use  of  the  nitrogen  of  the  fertilizing 

lue  of  the  increased  ^product  resulting  from  the 
e  entire  legume  for  fertilizer  was  greater  with 
id  sorghum  than  with  corn,  oats  or  wheat, 
experiments  emphasize  the  importance  of  such 
•n  of  crops  as  will  require  a  large  proportion 
iltivated  land  of  every  farm  to  be  devoted  to 
uminous  plant 

ring  the  fertilizing  effect  of  the  vines  with  that 
;ubble  of  the  cowpea  and  the  velvet  bean,  the 
L  the  next  crop  in  favor  of  the  vines  averaged 
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6.6  bushels  of  corn  per  acre,  or 
.5  ton  of  sorghum  hay,  or  


49  per  cent 
9  per  cent 


452  pounds  of  seed  cotton  per  acre,  or  40  per  cent 

With  these  three  crops  the  average  increase  in  value 
per  acre  was  f5.98  greater  from  vines  than  from  stubble. 
With  oats  and  wheat  the  vines  of  these  summer  legumes 
were  not  superior  to  the  stubble  when  the  small  grains 
were  sown  immediately  after  the  legumes  matured. 

The  fertilizing  effect  of  the  stuhhle  of  cowpeas  or 
velvet  beans  was  very  transitory  on  sandy  land,  the  aver- 
age increase  in  the  second  crop  of  corn  after  the  stubble 
being  only  1.34  bushels  per  acre,  or  12  per  cent.,  as 
compared  with  the  yield  of  a  plot  that  had  not  borne 
legumes. 

The  fertilizing  effect  of  the  vines  of  cowi)eas  and 
velvet  beans  was  less  transitory  than  that  of  the  stubble, 
and  the  increase  was  24  to  54  i)er  cent  in  the  second 
crop,  14  per  cent  in  the  third  crop  (oats),  and  the  favor- 
able effect  was  even  perceptible  in  the  fourth  crop 
(sorghum)  grown  in  the  same  year  as  the  third.  The 
total  increase  in  value  of  the  four  crops  occupying  cer- 
tain plots  during  the  three  years  after  the  plowing  un- 
der of  the  vines  of  cowpeas  and  velvet  beans  was  f42.97 
per  acre,  an  annual  increase  of  f  14.32  per  acre. 

On  the  other  hand,  on  very  light  soil  the  fertilizing  ef- 
fects of  both  stubble  and  vin^  had  practically  disap- 
peared within  twelve  months  after  the  plowing  in  of  the 
legumes. 

Com  as  the  second  crop  yielded  14  per  cent.,  or  2 . 1 
bushels  more  after  legume  vines  than  after  l^ume  stub- 
ble, this  representing  a  value  of  $1.05.  The  permanency 
of  effect  of  legumes  in  soil  improvement  seems  to  be  in 
proportion  to  the  stiffness  of  the  soil  and  to  the  mass  of 
vegetable  matter  afforded  by  the  legume,  and  the  favor- 
able influence  of  leguminous  vines  is  apparently  not 
less  permanent  than  that  of  stable  manure. 
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INTRODUCTORY. 

he  improvement  of  the  soil  should  be  one  of  the 
f  aims  of  every  farmer.  Every  increase  in  pro- 
biveness  brings  an  even  more  marked  increase  in 
its.  Given  rich  soil,  and  almost  any  crop  will  pay  if 
pted  to  the  local  conditions  and  markets.  Labor 
it  in  the  cultivation  of  corn  or  cotton  on  extremely 
[•  soil  usually  earns  scant  reward  or  none, 
ortunately  much  of  the  poorest  worn  land  can  be 
ight  to  a  fair  degree  of  productiveness.  The  means 
ml  improvement  are  various.  Most  thoroughly 
ed  by  long  experience  in  Europe  and  America  is 
)  system  of  farming  which  depends  for  soil  enri  ch- 
it on  the  manure  from  a  large  number  of  livestock 
ntained  on  the  farm,  partly  for  immediate  profit, 
largely  for  use  as  manufacturers  of  fertilizers.  This 
em  should  be  much  more  generally  followed  in  Ala- 
la.  However,  its  introduction  will  be  gradual  be- 
3e  of  limited  capital,  inexperience,  and  the  small 
iber  and  poor  quality  of  the  native  livestock  that 
it  serve  as  a  foundation  for  stock  raising, 
eantime  the  most  immediately  available  method  of 
rasing  the  fertility  of  the  soils  of  the  South  consists 
he  free  use  of  that  class  of  leguminous  plants,  or 
imes,  which  embraces  cowpeas,  velvet  beans,  soy 
as,  beggar  weed,  peanuts,  hairy  vetch,  crimson  clover, 
numerous  others. 
ihen  these  plants  are  grown  under  suitable  condi- 
is  si)ecific  enlargements  occur  on  their  roots  and  these 
called  root  tubercles,  or  root  nodules.  The  micro- 
)ic  organisms  which  live  within  these  tubercles  are 
5  to  assimilate  the  nitrogen  of  the  air  that  circu- 
s  through  the  upper  layers  of  the  soil.  This  nitrogen 
le  a  part  of  the  air  Tvas  useless  to  plant  life,  but 
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within  the  tubercles  it  is  changed  into  available  ferti] 
and  is  carried  by  the  sap  to  every  part  of  the  legi 
nous  plant.  Hence  we  may  speak  of  these  tubei 
ajs  fertilizer  factories  where  nitrogenous  fertilizers 
manufactured  and  whence  they  are  sent  to  every 
of  the  cowpea  or  velvet  bean,  or  other  leguminous  pi 
The  plowing  in  of  the  legume  gives  this  nitrogei 
the  «oil  for  the  use  of  other  plants.  Nitrogen  \^ 
purchased  in  the  form  of  cotton  seed  meal  costs  1 
15  cents  per  pound,  but  when  it  is  furnished  hj  legu 
it  is  many  times  cheaper,  the  principal  outlay  being 
seed  and  labor. 

Great  as  is  the  need  of  the  South  for  varied  in 
trial  development,  the  factories  most  urgently  ne< 
and  paying  largest  dividends  are  those  which  e 
farmer  can  bring  into  being  by  the  millions  on 
roots  of  such  legumes  as  cowpeas,  velvet  beans,  ve 
crimson  clover,  melilotus,  "bur  clover,  and  alfalfa. 

These  crops  afford  nitrogen  and  vegetable  ma 
thus  supplying  the  principal  deficiencies  of  soutl 
soils,  and  they  may  be  either  used  directly  and 
clusively  for  this  purposej  or  with  greater  profit 
tops  may  fiirst  be  fed  to  livestock,  thus  affording  a 
fold  profit  in  animal  products  and  fertilizer,  while 
stubble  and  roots  are  immediately  available  for  soil 
provement. 

The  stubble  alone  usually  causes  a  sufficient  incr 
in  the  yield  of  the  following  crop  to  more  than  pay 
cost  of  seed,  fertilizer,  and  cultivation  of  the  legi 
leaving  the  food  value  of  the  tops  as  a  net  gain. 

The  principal  part  of  this  bulletin  is  occupied  ^ 
data  obtained  at  Auburn  during  the  past  five  years 
bearing  on  the  extent  and  permanency  of  the  fertili 
effect  of  cowpeas  and  velvet  beans. 

The  following  conditions  prevailed  in  all  of  these  t 
unless  otherwise  specifically  stated : 
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imes  were  grown  in  drills  and  cultivated  and 
'  fertilized  with  acid  phosphate  or  with  phos- 
some  potash  salt.  The  crops,  corn,  cotton, 
Lt,  sorghum,  and  rye,  used  to  measure  the 
effects  of  the  legumes,  have  received  no  appli- 
litrogen,  but  have  been  fertilized  with  phos- 
potash. 

in  all  tests  is  rather  poor  to  extremely  poor 
y  upland,  the  white  or  gray  being  almost  a 
and  the  reddish  soil  approaching  a  loam  with 
tn  subsoil  in  the  latter  case, 
js  or  stubble  of  the  legumes  have  been  plowed 
before  the  planting  of  the  next  crop, 
iety  of  cowpeas  employed  was  the  Wonderful 
m. 

ng  the  crops  the  endeavor  has  been  made  to 
■vative  average  prices,  the  error,  if  any,  be- 
ting them  too  low  rattier  than  too  high.  Lint 
I  been  rated  at  6f  cents  per  pound,  cotton 
50  per  ton,  sorghum  hay  at  f  6.67  per  ton,  com 
:s,  oats  40  cents,  and  w^heat  80  cents  per 
lO  record  is  here  made  of  the  increase  in  the 
rain,  straw  or  com  stover,  assmuing  that  this 
ibout  sufficient  to  cover  the  increased  cost  of 
and  threshing. 

Time  to  Plow  in  Cowpea  Vines. 

ray  sandy  upland  soil  the  vines  of  drilled 
ere  plowed  under  in  the  late  fall  of  1898  and 
e  on  other  plots  plowing  was  deferred  until 
nting  time. 

ds  of  com  were  as  follows : 
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Bushels  of  corn  per  acre  following  coicpea  vines  plo 
under  in  late  fall  or  early  spring. 


Bus.  per  acre. 

1899 

1901 

Av. 

23.8 

30.6 

2' 

20.8 

29.7 

21 

3.0 

0.9 

) 

The  results  are  slightly  in  favor  of  plowing  ui 
peavines  in  the  latter  part  of  the  fall  rather  thai 
spring.  As  the  plots  were  not  strictly  uniform,  fur 
experiments  are  needed  before  definite  conclusions 
be  drawn.  It  should  be  said  that  on  July  5,  1899, 
foliage  of  the  corn  plant  was  much  greener  where 
vines  had  been  turned  under  in  the  fall  than  on  the  oi 
plots,  though  the  ears  were  not  discemably  different 

It  is  usually  regarded  as  best  to  avoid  fall  plov 
on  sandy  land  in  the  South  unless  a  winter  cro] 
to  be  grown.  On  heavy  soils  where  fall  plowing  ] 
otherwise  be  desirable,  the  legumes  should  first  he 
lowed  to  mature. 

Unless  otherwise  stated  the  time  of  plowing  ui 
cowpea  and  velvet  bean  vines  referred  to  in  this  bull 
is  a  few  days  or  weeks  before  the  planting  of  the 
crop  that  is  to  occupy  the  ground. 

Kklative  Fertilizing  Values  of  Different  Varie- 
OF  Cowpeas. 

Corn  was  grown  in  1898  and  1901  immediately 
lov^ing  different  varieties  of  drilled  cowpeas  which 
been  picked  and  in  spring  the  vines  plow^ed  under 
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of  yield  of  corn  in  bushels  per  acre  on  vine  plots 
ompared  in  1898  imth  nfo-legumes  plot  and  in 
1  vnth  plot  where  only  pea  stuhhle  had  been 
plowed  under. 


Variety  of  cowpeas 

il  (or  Unknown)   

rwill  

om  Hastings   

[)er   

lant   

Tiite   

hite  Crowder  

:e  


1901. 
Bus. 


3  figures  are  given  merely  as  a  matter  of  record, 
conclusions  are  yet  warranted.  As  a  matter 
mon  experience  any  variety  of  cowpeas  affords 
ines  as  much  or  more  nitrogen  than  the  follow- 
n  crop  can  utilize.  For  crops  requiring  a  larger 
;  of  nitrogen  or  for  larger  supplies  of  vegetat)le 
we  may  safely  value  the  numerous  varieties  of 
s  in  proportion  to  the  yeild  of  hay  which  they 
ifford  if  thus  utilised.  As  noted  in  Bulletin  118 
pful  (or  Unknown),  Clay,  and  Iron  are  among 
ieties  making  large  yields  of  hay,  and  hence  of 
ing  material.  The  .  Wpnderful,  by  reason  of  its 
eild,  large,  stems  and  roots,  and  varied  useful- 
\  especially  recommended  for  fertilizing  pur- 
It  is  possible,  however,  that  future  investiga- 
vay  show  some  advantage  for  varieties  that  run 
he  ground  and  thus  by  the  tangle  of  runners  hold 
e  on  sldjfing  ground  in  winter  a  larger  pro^r- 
tbe  leaves,  than  is  done  by  an  erect  variety  like 
^orwill  or  Wonderful. 
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CowPEA  Vines,  Effect  on  Following  Cotto> 

OF  1899. 

On  a  reddish  loam  upland  soil  of  fair  quality 
Wonderful  <x)WT)eas  and  cottx)n,  similarly  fertilize 
grown  in  1898.  The  peas  were  picked,  yieldii 
bushels  per  acre,  and  the  vines  were  plowed  un< 
next  spring,  when  both  areas  were  planted  wi 
ton.  The  corrected  yield  of  cotton  in  1899  w 
pounds,  or  32  per  cent,  greater  on  the  area  wh< 
peavines  had  been  plowed  in  than  on  the  plots  wh 
preceding  crop  had  been  cotton. 

Covypea  vines,  residual  fertilizing  effect  on 
crop,  viz,,  oats  grown  in  1900. — Burt  oats  were  s 
February,  1900,  on  the  same  plots  as  above  to  t 
residual  or  second-year  effects  of  cowpea  vine 
some  plots  the  oats  received  no  nitrogenous  fei 
on  others  76  pounds  of  nitrate  of  soda  was  us 
acre. 

The  yields  of  oats,  in  bushels  per  acre,  were 
lows: 


Fertilizing  effects  on  oats  of  cowpeas  grown  twt 

before. 


After 
cotton  in 
'98  and  '99 

After 
cowpeas  in 
'98  A  cotton 
in  '99. 

fncrease 
able  to 
of 

Bus. 

Bus. 

Bus. 

Yield  of  oats  per  acre 
with  nitrate  of  soda. . 

Yield  of  oats  per  acre 
without  nitrogenous 
fertilizer   

19.7 

12.3 

25.5 
22.0 

5.8 
9.7 

In  this  case  we  have  an  increase  of  9.7  bushel* 
per  cent.,  as  the  effect  of  cowpea  vines  on  oats 
as  the  second  crop  after  cowpeas.    So  strong  w 
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ing  effect  of  cowpeas  that  it  was  not  entirely 
ed  even  when  nitrate  of  soda  was  also  employed, 
:rease  in  the  yield  of  oats  under  these  conditions 
29  i)er  cent. 

peds  ds  fertilizer  on  lime  land. — co-operative 
;er  experiment  was  conducted  for  this  Station 
)t.  A.  A.  McGregor  on  lime  land  at  Town  Creek, 
•th  Alabama.  In  hie  experiment  the  cowpea  was 
fume  employed. 

898  coT^'peas  were  grown  on  certain  plots  and  cot- 
others.  The  cowpea  vines,  on  whi-ch  no  fruit  had 
id,  were  plowed  under  in  the  spring  of  1899. 
[  was  planted  on  plots  which  had  borne  a  crop  of 
in  1898  and  on  others  which  had  grown  cowpeas 
'tilizing  purposes.  All  cotton  plots  referred  to 
I  paragraph  were  unfertilized  in  1899,  and  the 
;ation  of  cowpeas  and  cotton  in  1898  had  been 
:al,  only  phosphate  having  been  used  with  either 

weather  was  exceedingly  unfavorable  in  1899,  so 
le  full  measure  of  the  fertilizing  value  of  cowpeas 
)t  revealed  in  this  test. 

his  case  the  average  increase  in  the  yield  of  seed 
,  which  we  may  attribute  to  the  cowpea  vines  is, 
nder  very  adverse  conditions,  58  per  cent.,  or  125 
J,  worth  at  2^  cents  per  pound,  {3.92  per  acre, 
less  later  crops  have  also  been  benefited  by  the 
iation  with  cowpeas. 

re  is  reason  to  expect  a  larger  increaise  than  the 
when  co\^Tpeas  are  plowed  under  on  the  lime  lands 
er  the  Tennessee  Valley  or  of  the  Central  Prairie 
i  of  Alabama.  Especially  in  the  prairie  soils  the 
^al  need  is  for  vegetable  matter  to  lighten  the  soil 
•  add  nitrogen,  and  for  these  purposes  the  choice 
isually  be  made  between  melilotus  ( the  so-called 
)  and  cowpeas. 
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Fertilizing  Effects  of  Vines  of  Cowpeas  and  ^ 
Beans  as  Shown  by  Sorghum  in  1897. 

In  1897  sorghum  was  grown  on  three  plots  foil 
respectively,  velvet  bean  vines  plowed  under,  ( 
vines  plowed  under,  and  fallow,  or  clean  cult 
without  crop  in  1896. 

In  1897  the  yields  of  sorghum  hay  per  acre  t 
follows : 


Yield. 

Incre 

Lbs. 

Lbs. 

3,792 

7,008 

3,216 

7,064 

3,272 

The  effect  of  the  legumes  was  U)  nearly  dou 
crop  of  sorghum  hay. 


Fertilizing  Materials  in  Leaves,  Ste^is,  and 
OF  the  Cowpea.  \^ 

\. 

In  September,  1899,  just  81  days  after  the^ 
of  the  -seed,  samples  were  taken  of  six  varieties  ^ 
peas  growing  in  34-inch  drills  on  poor  gray  sand 
The  sample  in  each  case  comprised  the  entire  gro 
a  measured  area  of  land,  including  the  roots  groi 
the  upper  6  inches  of  soil,  which  stratum  coi 
nearly  all  the  roots. 

After  curing,  the  leaves,  blooms  and  pods, 
stems  ,fine  stems  (including  runners,  leafstalks 
fallen  leaves  and  leafstalk8,and  roots  with  at 
stubble  about  two  inches  long,  were  carefully  sep 
Analyses  were  made  in  the  chemical  departmei 
composite  sample  representing  all  six  varieties,  t 
terial  analyzed  being  extremely  dry.  (For  anal 
same  samples  showing  food  value  see  Alabama  S 
Bulletin  No.  118,  page  37.) 
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e  following  table  shows  w^hat  percentage  of  the 
air-dry  weight  of  the  plants  of  each  variety  was 
alDle  for  fertilizing  purposes  after  the  removal  of 
ay. 


cent,  of  the  entire  vyeight  of  the  coiopea  plant  in 
hhle  and  roots  and  in  fallen  leaves  and  leaf  stalks. 


Fallen 

Roots  and 

Variety. 

leaves, 

2-inch 

Total. 

etc. 

stubble. 

% 

% 

% 

17.7 

25.0 

42.7 

)oorwili  

3.7 

21.6 

25.3 

15.4 

19.0 

34.4 

erf ul  

19.2 

20.3 

39.5 

Wliite   

14.3 

14.5 

28.8 

22.9 

26.0 

48.9 

15  h 

21.1 

86.6 

le  average  for  the  six  varieties  shows  that  in  each 
pounds  of  dry  plants  there  were  15.5  pounds  of 
n  leaves  and  leaf  stalks,  and  21.1  pounds  of  roots 
stubble,  making  a  total  of  36.6  pounds,  more 
one-third  of  the  entire  plant  being  thus  left  on  the 
nd  for  fertilizer  after  the  hay  was  cut. 
lalyses  of  the  different  parts  of  the  plant  made  by 
.  C.  L.  Hare,  of  the  chemical  department  of  this 
on,  are  recorded  in  the  following  table. 


imposition  of  parts  of  the  air-dry  cowpea  plant. 


Water. 

Nitrogen. 

1  Phosp'ric 
Acid. 

Potash. 

% 

% 

%  1 

^49 

10.65 

3.59 

.78 

8.97 

1.90 

.64 

.68 

8.47 

1.51 

.42 

1.49 

1  leaves  and  leaf  stalk«i 

9.75 

1.67 

.37 

1.09 

and  2-inch  stubble.. 

5.25 

1.38 

.26 

1.11 

ft  us  direct  our  attention  to  the  nitrogen,  since  this 
e  only  one  of  the  three  precious  elements  that  the 
t  obtains  (in  part)  from  the  air,  and  the  only  one  in 
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which  the  eoil  is  enriched  by  the  groT^ing  of  cowp 
The  growing  leaves  in  the  air-dry  -condition  con 
neairly  twice  as  large  a  percentage  of  nitrogen  ks 
fine  stems,  and  more  than  twice  as  much  as  the  co 
stems  and  roots  and  fallen  material. 

Amounts  of  air-dry  material  and  nitrogen  affordei 
different  parts  of  the  cowpea  plant  on  one  acre 
{average  of  six  varieties) 


•Assuming  3%  of  nitrogen  in  thoroughly  air-dry  pods. 

The  amount  of  nitrogen  stored  up  by  a  poor  cro 
cowpeas  groi^vdng  on  an  acre,  53.67  pounds,  is  equiva 
to  that  contained  in  767  pounds  of  cotton  seed  meal, 
should  be  remembered  that  an  undetermined  portio 
this  nitrogen  came  from  the  soil,  though  on  a  soi 
poor  as  this  the  nitrogen  derived  from  the  air  proh 
constituted  by  far  the  larger  portion  of  the  total  n; 
gen  utilized  by  the  plant. 

In  the  stubble,  roots,  and  fallen  material  there 
11.65  pounds  of  nitrogen  per  acre  or  the  same  am( 
as  is  contained  in  162  pounds  of  cotton  seed  meal. 

Of  the  total  nitrogen  in  the  entire  plant  22  per  c 
was  found  in  the  roots,  stubble  and  fallen  materia] 

An  experiment  somewhat  similar  to  the  prece( 
was  made  in  1900,  using  only  a  single  variety,  Won 
ful  or  Unknown.    The  seed  were  planted  in  drilh 


Air  dry 
material 


In  leaves  retained  on  vines  . . . 

In  fine  stems   

In  coarse  stems  

In  pods,  blooms,  etc  

In  fallen  leaves  and  leaf  stalks 
In  roots  and  2-inch  stubble  


Libs. 

501.0 

401.6 

438.8 

325.0 

357.3 

411.7 


Total 


2435.4 
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•t  on  poor  gray  sandy  soil.  Four  samples  were 
om  two  plots,  each  sample  consisting  of  the 
'owth  on  an  area  of  four  square  yards;  the 
re  obtained  by  digging  and  sifting  the  soil  to 
)f  six  inches,  to  which  stratum  all  the  principal 
le  apparently  confined. 

he  samples  Avere  accurately  taken  is  indicated 
ose  agreement  of  the  duplicate  samples;  hence 
rage  results  are  given  below.  The  vines  were 
fallen  leaves  and  leaf  stalks  collected,  and  the 
ed  out  on  September  5.  This  was  106  days  after 
of  planting  on  one  plot  and  78  days  after  plant- 
he  other. 

harvested  the  more  mature  sample  was  slightly 
prime  for  hay,  as  shown  by  the  unduly  large 
)f  fallen  leaves,  while  the  other  sample  was  too 
e  and  succulent  for  easy  curing, 
elds  per  acre  of  extremely  dry  hay  according  ti' 
3t  of  the  samples  taken  after  being  stored  in  an 
seven  months,  were  2,269  pounds  on  the  plot 
late  stage^  and  2,087  i)ounds  of  the  less  mature 
These  are  equivalent  to  about  1^  and  1^  tons 
of  cowpea  hay  with  the  n«iial  amount  of  mois- 


{air-dry)  per  acre  of  hay,  roots,  and  stuhhle, 
and  fallen  leaves  of  the  compea. 


I  Air  dry  material,  per  acre. 
I  Ripening 
stage. 


Blooming 
stage. 


iding  stems,  leaves,  pods,  etc 
stubble  about  2  in.  long. . . 
es  and  leaf  stalks   
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The  following  table  shows  what  proportion  of  the  e 
tire  plant  consisted  of  roots,  fallen  material,  and  ha 
in  the  plants  harvested  when  ripening  or  when 
bloom. 


Tops  

Roots  and  stubble 
Fallen  leaves,  etc 


When  hay  was  made  of  cowpeas  past  their  pi  in 
there  was  left  on  the  gi'ound  in  roots,  stubble,  and  falb 
material  48  per  cent,  of  the  weight  of  the  plant,  ai 
when  mowing  occurred  when  the  vines  were  in  bloo 
39  per  cent,  of  the  total  weight  remained  as  fertiliz 
material. 

Analyses  made  by  Prof.  J.  T.  Anderson,  Associa 
Chemist  of  this  Station,  are  recorded  below : 


Composition  of  hay,  fallen  material^  and  roots  and 
stubble  of  the  coicpea. 


Water. 

Nitrogen. 

Phosph'ric 
1  Acid. 

Potasl 

In  ripening  stage: 

% 

% 

% 

Hay   

9.05 

2.46 

.85 

^. 

Fallen  leaves  and 

leaf  stalks  

7.80 

1.83 

.64 

1. 

Roots  and  stubble  . . 

7.77 

1.17 

.48 

1. 

In  blooming  stage: 

Hay  

8.15 

2.57 

.81 

2. 

Fallen  leaves,  etc.  . . 

6.80 

1.36 

.59 

1. 

Roots  and  stubble  . . 

7.00 

1.05 

.41 

2. 

From  this  table  it  may  be  seen  that  the  hay  is  mo 
than  twice  as  rich  as  the  roots  and  stubble  in  nitroge 
and  also  richer  in  phosphoric  acid  and  potash. 

The  amounts  of  nitrogen  contained  in  the  hay,  falL 
material,  and  roots  and  stubble  on  one  acre  were  as  f< 
lows : 
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Ripening  stage.  Blooming  stage. 
Lbs.  nitrogen.       libs,  nltrcigeii*! 


y  

len  leaves,  etc 
Its  and  stubble 


55.8  53.6 
23.1  io;0 

8.3  5.3 


al  per  acre 


87.2 


le  total  amounts  of  nitrogen  stored  up  by  the  cow- 
plant  on  one  acre  was  in  one  ease  87.2  pounds,  in 
^ther  69.8  pounds,  equivalent,  respectively,  to  the 
►gen  in  1,246  and  997  pounds  of  cotton  seed  meal, 
this  amount  there  was  left  in  and  on  the  woU  whm 
ing  occurred  late  31.4  pounds  of  nitrogen ;  and  from 
^ounger  plants  16.2  pounds  per  acre.  This  is  equiva- 
to  the  statement  that  the  nitrogen  per  a>ere  remain- 
after  the  vines  were  removed  was  equal  to  the 
mt  contained  in  446  or  231  pounds  of  cotton  seed 

'  the  total  nitrogen  in  the  plant,  the  roots,  stubble, 
fallen  material  contained  34  per  cent,  at  the  ripen- 
3tage,  and  23  per  cent,  at  the  blooming  period, 
insidering  the  three  tests  together  the  total  amounts 
itrogen  per  acre  of  cowpeas  was  70.2  pounds  in  the 
•e  growth,  of  which  the  average  auvount  in  the 
ble  was  19.75  pounds,  or  28  per  cent. 

PEA  Stubble  versus  Cowpea  Vines  as  FEUTUJzm 
FOB  Corn  in  1901. 

►rn  was  grown  in  1901  on  sandy  loam  land,  wliieh, 
)00  had  borne  a  light  crop  of  drilled  cowpfeas, 
ted  after  the  removal  of  the  oat  crop  of  1900. 
iree  plots  were  employed.   On  one  the  pc^a vines  had 

cut  the  previous  September,  yielding  1,(U8  pounds 
ly  per  acre.    On  the  other  two  plots  no  vines  nor 

were  harvested  but  the  entire  growth,  which  was 
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only  about  half  of  a  normal  yield,  was  plowed  um 
March  14,  at  Which  time  the  stubble  plot  was  a 
plowed. 

On  the  stubble  plot  and  on  one  of  the  others  a 
was  fertilized  with  100  pounds  of  acid  phosphate  ; 
acre,  which  fertilizer  was  omitted  from  the  third  pi 
The  stand  was  uniform.  The  yields  of  -  corn  in  busl 
per  acre  were  as  follows : 


The  yield  of  com  foUoTving  pea  vines  was  78  per  c( 
greater  than  the  yield  on  the  plot  where  the  stul 
only  had  been  plowed  under,  the  increase  being  J 
bushels  per  acre. 

In  the  presence  of  a  considerable  amount  of  rich  v( 
table  matter  furnished  by  pea  vines,  phosphate  was 
needed  on  this  soil  where  acid  phosphate  had  been 
plied  annually  for  many  years. 

In  a  different  field  on  more  permeable  gray  sai 
soil  corn  grown  in  1901  on  a  plot  where  the  stubbh 
Wonderful  cowT)eas  had  been  plowed  under  for  ] 
yielded  25.3  bushels  per  acre.  The  average  yield 
corn  on  two  adjacent  plots — ^where  cowpea  vines  of 
varieties  Lady  and  White  Giant,  both  luxuriant  grow 
had  been  plowed  undei*,  was  25.9  bushels  per  ai 
Here  there  was  practically  no  superiority  of  vines  c 
stubble  as  a  feililizer  for  corn. 

Note  should  also  be  taken  of  the  increase  in  the  c 
crop  due  to  plo\^ing  in  either  stubble  or  vines  of  a  n 
ber  of  varieties  as  recorded  in  the  table  on  page  131 


Pea  stubble  and  phosphate  as  fertilizer 
Pea  vines  and  phosphate  as  fertiUzer  . 
Pea  vines  as  fertiUzer,  no  phosphate  . . 
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r  ET  Bean  Stubble  and  Vines  as  Fertilizers  for 
Corn  in  1901. 

le  fertilizing  effect  of  velvet  bean  stubble,  of  velvet 
vines,  and  of  velvet  bean  vines  in  connection  with 
phosphate,  was  tested  in  1901  on  four  plots  of  very 
,  deep  white  sandy  soil.  On  one  plot  the  proced- 
irop  had  been  corn.  On  the  other  three  plots  drilled 
it  beans  planted  June  13,  after  the  harvesting  of 
)at  crop,  had  made  only  a  moderate  growth  in  1900. 
me  of  these  plots  the  velvet  bean  vines  were  cut 
ember  10,  1900,  yielding  3,632  pdunds  of  hay  per 

1  the  other  two  plots  the  vines  were  left  on  the  land 
vinter.  In  the  latter  part  of  the  winter  all  four 
J  were  plowed,  a  disc  harrow  having  first  been  run 
the  field  while  the  vines  Avere  frozen  in  order  to 
:hem  and  thus  render  it  easier  to  plow  them  in. 
le  corn  on  three  of  the  plots  was  fertilized  with  100 
ids  of  acid  pihosphate  per  acre,  but  this  fertilizer 
omitted  on  one  of  the  plot«  where  velvet  bean  vines 
been  plowed  in. 

i  of  corn  in  1901  folloiving  corn,  velvet  bean  stub- 
ble,  or  velvet  bean  vines. 

Bus. 

iphate  (but  no  legume),  as  fertilizer   13.58 

et  bean  stubble  and  phosphate  as  fertilizer. .  17.93 
et  bean  vines  and  phosphate  as  fertilizer. . .  25.90 
et  bean  vines  (no  phosphate),  as  fertilizer. .  21.48 
le  increased  yield  per  acre,  as  compared  with  the 
I  on  the  plot  on  which  the  previous  crop  had  been 
,  was  4.35  bushels,  or  32  per  cent.,  with  velvet  bean 
ble,  and  12.32  bushels,  or  81  per  cent.,  with  velvet 
vines. 


142 


The  increase  attributable  to  100  pounds  of  acid 
phate  was  4.42  bushels,  which  made  the  use  of 
mineral  fertilizer  decidedly  profitable  for  com  on 
poor  white  sandy  soil,  when  used  in  connection  w 
larfj^e  mass  of  rich  vegetable  matter.  On  the 
hand,  on  a  spot  about  100  yards  distant,  where 
soil  was  less  sandy  and  in  better  condition,  phos] 
did  not  increase  the  yield  of  corn  when  added  t( 
vines  plowed  under.    ( See  page  140. ) 

Immediate  Fertilizing  Effect  on  Soeghum  of  Co 
AND  Velvet. Bean  Vines  and  of  Cowpea  aj 
Velvet  Bean  Stubble. 

The  soil  on  which  the  following  exi)eriment  was 
is  a  sandy  loam,  containing  many  small  flint  stones 
underlaid  by  a  stiffer  subsoil. 

In  1898  eight  uniform  plots  were  planted,  2 
with  velvet  beans,  5  with  Wonderful  cowT)eas  ( 
plots  broadcast),  and  1  with  drilled  Orange  sorg 
The  growth  of  the  several  plots  was  either  cured  fo 
or  used  as  a  fertilizer,  as  indicated  in  the  next  table 

March  9,  1899,  all  plots  were  plowed  and  in  due 
sor^luim  was  planted  in  drills  on  all  plots,  and  th( 
cuttings  of  this  crop  at  the  proper  season  were  ( 
for  hay. 

The  yields  per  acre  of  sorghum  hay  at  two  cuti 
tlie  first  gi*owth  having  become  too  coarse,  but  tin 
ond  being  of  good  quality,  averaged  as  follows: 


First  year  effects  on  sorghum  of  stubble  or  vines  of 
peas  or  velvet  beans. 


1  Yield 
per  acre. 

Increase 
legui 

Tons. 

Ton 

Sorghum  hay  after  sorghum  stubble. . 

3.65 

Sorghum  hay  after  cowpea  stubble.. 

5.66 

2.0 

Sorghum  hay  after  velvet  bean  stubble 

5.80 

2.1 

Sorghum  hay  after  cowpea  vine,  pckd 

5.72 

2.0 

Sorghum  hay  after  velvet  bean  vines 

6.76 

.  3.1 
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Brtilizer  for  sarghum  velvet  bean  vines  proved 
to  cowpea  vines,  and  to  velvet  bean  stubble, 
ubble  of  cowT)eas  and  of  velvet  beans  was  of 
ly  equal  fertilizing  value. 

fertilizing  effect  of  legumes  on  corn  grown  as 
ond  crop  after  cowpea-  and  velvet  bean  vines 
wpea  and  velvet  bean  stubble, 
17,  1900,  the  sorghum  stubble  in  the  experi- 
t  discussed  was  turned  with  a  one-horse  plow 
:h  29  com  was  planted  on  all  plots. 


ing  effects  in  1900  of  stubble  and  vines  of  cow- 
peas  and  velvet  beans  grown  in  1898. 


.  In  1898. 

Portion  used  for 
fertiUzer. 

Corn  per  acre  in  1900. 

1  Increase 
...  , ,  over  sorg- 
Yield.  hum  plot 

1  of  189^*. 

Increase, 
vines 
over 
stubble.  . 

Bm. 

hum.  . 

>eas  

)ea8  

et  bean^. 
et  bt  ans . 

stubble  

Bvs. 

24.1 
25.7 
27.7 
23.9 
26.8 

Bus. 

>tubble  

VMn  's.  after  picking 
Stubble  

1.6 
3.6 
0.2 
2.6 

2.0 

Kntire  growth  

2.4 

be  noted  that  the  heavy  growth  of  sorghum  in 
not  utilize  all  of  the  fertility  derived  from  the 
5  crop  of  legumes.  Although  sorghum  is  a  plant 
specially  exhaustive  to  soil  fertility,  there  still 
I  for  the  corn  crop  of  1900  a  residue  of  nitrogen 
cowpea  and  velvet  bean  vines  of  1893  sufficient 
Be  the  yield  of  com  to  the  extent  of  3.6  bushels 
where  cowpeas  had  grown  two  years  before, 
}ushels  where  velvet  beans  had  grown.  This  is 
ge  of  3.2  bushels  per  acre  as  the  residual  fer- 
iflfect  of  these  legumes. 
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The  fertilizing  effects  of  the  stubble  and  roots 
these  two  plants  was  far  more  transitory,  the  first  s 
ceeding  crop,  sorghum,  practically  exhausting  the 
leaving  sufficient  in  the  soil  to  increase  the  corn  crop 
1900  by  only  an  inconsiderable  amount,  viz. :  1.6  bush 
and  .2  bushel,  an  average  of  .9  bushel  per  acre."  (Fr 
Bulletin  No.  Ill,  Alabama  Experiment  Station.) 

lM:\fEDiATE  Fertilizing  Effect  on  Corn  in  190( 

OF  COWPEA  AND  VELVET  BeAN  ViNES. 

This  experiment  was  made  on  a  white,  sandy  » 
poorer  than  that  used  in  the  last  mentioned  experime 

In  the  late  spring  and  early  summer  of  1899  vel 
beans  had  been  planted  in  drills  on  certain  plots  a 
beggar  weed  had  been  sown  broadcast  on  others.  The  b 
gar  weed  and  a  portion  of  the  velvet  beans  was  m 
exclusively  for  fertilizer.  On  other  plots  velvet  be^ 
were  cut,  thus  leaving  only  the  stubble  as  fertilizer 
c>orn. 

"These  various  fertilizing  materials  were  all  plov 
under  March  31,  1900,  and  Mosby  corn  planted  Aj 
5,  using  per  acre  240  pounds  of  acid  phosphate  and 
pounds  of  muriate  of  potash. 

Vines  versus  stuhble  of  velvet  beans  as  fertilizer  fo\ 
earn  in  1900. 


Plots. 


Material  used  for  green  mauuring. 


Yield  of 
corn  per 
acre. 


1 ncrei 
ove 
stubl 
plot 


4  &  9 
3  &  8 
2  &  7 


Stubble  of  velvet  beans  , 

Entire  growth  of  velvet  beans 
Entire  growth  of  beggar  weeds 


A^US. 

15.6 
27.5 
18.7 


Bus 
11 


Digitized  by 


* 


146 

e  entire  growth  of  veh  t  t  beans  afforded  a  yield  of 
greater  by  11.9  bushels  ])or  aero,  or  7()  per  cent., 
the  yield  where  only  the  stubble  was  employed  as 

lizer.''  (Alabama  Station  Btai^B  m  111.) 

liial  fertilizing  effects  of  velvet  hean  vines  a$l$ 
ibble  on  the  second  crop  of  cofH  gfmpn  Ml^  . 

le  same  poor,  white,  fioiidy  liUltop  iN»  ftgldn 

ted  in  corn  in  1901  without  any  uitroi^en- 
fertilizer.  The  yield  of  corn  per  acre  were  15 
els  where  velvet  bean  Tines  growing  in  19199  BifilA 

plowed  under  and  only  ILl  bushels  where  velvet 

stubble  had  been  turned  under  at  the  same  time, 
residual  or  second-year  fertilizing  effect  of  the  vines 
greater  than  that  of  the  «tiiM>le  by      Mehete  per 

or  33  per  cent, 
le  total  fertilizing  value  of  the  vines  during  the  two 
)n8  following  the  date  when  they  were  plowed  in 
Bded  that  of  the  stubble  to*he  extt^nt  of  59  per  cent., 
5.8  bushels  of  corn  per  nrre.  This  amount  of  com 
Id  usually  be  worth  more  than  the  net  value  of  the 
)  pounds  of  velvet  boan  hay  obtained  from  the 
ble  plot  at  considerable  (\\'])ciise  for  cviriiii:. 

this  case  it  was  more  profitable  to  plow  under  vel- 
jean  \ines  for  fertilizer  than  to  h<arre^  thmx  for 

Judging  from  other  corresponding  tests  it  would 
)  been  still  more  profitable  to  have  grazed  cattle  on 
vines,  either  in  their  gi*e^n  or  winter-killed  condi- 

TEA  AND  Velvet  Bean  Vines,  Immediate  Fertiliz- 
ing Effects  on  Cotton  Grown  in  1899. 

i  1898  on  a  reddish  loam  soil,  abounding  in  flint 
es  and  underlaid  by  a  red  loam  subsoil  there  were 
vn  on  adjacent  plots  cowpeas,  velvet  bean«,  and  cot- 
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ton,  all  fertilized  alike  with  acid  phosphate  and  kai 
The  €owpeas  and  velvet  beans  were  planted  thickly 
drills,  using  per  acre  112  pounds  of  cowpeas  and 
pounds  of  velvet  beans.    The  variety  of  cowpeas  u 
Aras  the  Unknown  or  Wonderful.     Both  cowpeas 
velvet  beans  were  picked  and  removed  from  the  fi 
though  the  latter  did  not  fully  mature.   The  vines 
turned  under  in  March,  1899,  and  all  plots  were  plai 
to  cotton ;  e^ich  plot  of  cotton  was  fertilized  at  the  i 
of  240  pounds  of  acid  phosphate  and  96  pounds  of  ka 
per  acre. 

The  yield  of  seed  cotton  per  acre  in  1899  was  1, 
pounds  following  cowpeas,  1,373  pounds  following  ve 
beans,  and  837  pounds  folloi^ing  cotton. 

These  figures  show  that  the  increased  yield  of  g 
cotton  attributable  to  manuring  with  cowpea  vines 
696  pounds  per  acre;  the  gain  apparently  due  to 
fertilization  with  velvet  beans  was  546  pounds  per  a 
In  percentages  the  increase  is  83  and  64  per  cent., 
si>ectivcly.   Valuing  seed  cotton  at  2^  cents  per  po 
(which  is  equivalent  to  6f  cents  per  pound  of  lint 
$7.50  per  ton  of  seed),  the  gain  with  cowpeas  and  ve 
beans  is  worth,  respectively,  f  17.40  and  f  13.65  per  a 

Surely  it  was  more  profitable  to  grow  cotton  e^ 
alternate  year  at  the  rate  of  a  bale  per  acre  thai 
glow  continuous  cotton  crops  of  about  one-half  bale 
acre.  Additional  proof  of  this  is  found  in  the  fact  1 
one  of  these  plots  afforded  in  1898  a  yield  of  18^  bus! 
of  cowpeas  per  acre,  besides  increasing  the  cotton  n 
of  the  following  year  to  the  extent  of  $17.40  per  acr 
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fertilizing  effects  of  cowpeas  and  velvet  beam 
jrghum,  oats,  and  late  sorghum  grown  as 
second,  third  and  fourth  crops  after 
these  legumes. 

same  plots  were  planted  with  drilled  sorghum 
mv  nitrogenous  fertilizer  in  April,  1900;  with 
without  nitrogenous  fertilizer  in  November, 
I  again  with  drilled  sorghum  without  any  iii- 
s  fertilizers,  July  18,  1901. 


ig  effects  of  cowpeas  and  velvet  bean  vine9 
w^n  in  1898  on  sorghum  in  1900  and 
(w  a  second  crop  in  1901. 


Sorghum 

Sorghum 

Total 

hay 

hay 

increase 

eding  crop. 

per  acre, 

per  acre. 

after 

1900. 

1901. 

legumetj. 

Tons. 

Tons. 

Tons. 

5.1 

1.0 

1  '98   (picked),  and 

'99   

8.1 

1.5 

S.5 

IS  in  '98,  and  cotton 

5.2 

1.6 

8.T 

pared  with  the  plot  not  recently  in  legumes  the 
jf  sorghum  hay  per  acre  in  1900  from  cowpeas 
ro  years  before  w^as  3  tons  i)er  acre,  or  59  per 
►m  velvet  beans  two  years  before  the  increase 
as  3.1  tons  of  hay,  or  61  per  cent, 
n-eased  yield  w  ith  late  sorghum,  which  wan  tin* 
•op  after  the  plowing  in  of  the  vines  of  the 
was,  after  cowpeas,  .5  of  a  ton,  and  after  velvet 
of  a  ton.  In  the  two  sorghum  crops  the  total 
in  yield  attributable  to  legumes  was,  with  cow- 
tons  of  hay,  and  with  velvet  beans  3.7  tons  of 
per  acre. 
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Now  let  us  go  back  a  few  months  and  note  the  yi( 
of  the  oat  crop  coming  betw^een  the  sorghum  crops 
1900  and  1901. 

Yield  of  oats  in  1901  grown  as  the  third  crop  afte\ 
legumes. 


Preceding  crops: 


Cotton  in  '98;  cotton  in  *99;  sorghum  in  1900 
Cowpeas  in  '98;  do  do 

Velvet  beans  in  *98;      do  do 


Yield, oats  . 

Incre 
nftc 

per  acre. 

legau 

Bus. 

Bus. 

23.3 

26.5 

3.2 

37.2 

13.9 

The  fertilizing  effect  of  the  legumes  was  appar( 
in  the  third  crop  after  the  legumes,  the  increase  w^h 
c()wi)eas  had  once  grown  being  3.2  bushels  of  oats  ] 
acre,  or  14  per  cent.  The  increase  where  velvet  bes 
liad  be(m  is  suspiciously  large,  and  in  subsequent  cal 
rations  it  will  be  aesumed  that  the  increase  in  the  yi 
on  this  plot  if  not  influenced  by  accidental  conditio 
would  have  been  no  greater  than  that  on  the  plot  oi 
in  cowpeas,  viz.,  3.2  bushels  per  acre. 

Financial  results  of  using  cowpea  vines  as  fertiliz 
for  cotton,  sorghum,  oats,  and  late  sorghum. 

Let  us  convert  these  yields  of  cowpeas,  cotton,  g 
ghum,  and  oats  into  their  money  values  to  le; 
whether  the  introduction  of  cowpeas  or  velvet  beans  i 
the  rotation  has  been  profitable. 
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crops  per  acre  in  three  years  (i)  following  cot- 
ton and  (2)  following  cowpea  vines. 


legume  in  5  years: 
7  lbs.  seed  cotton,  at  2^c* 
1  tons  sorghum  hay, 

7  per  ton   

23.3  bus.  oats,  at  40c  

L  ton  sorghum  hay  


vpeas  in  '98,  picked  and 

lowed  under: 

533  lbs.  seed  cotton  at 


l.l  tons  sorghum  hay.. 
26.5  bus.  oats,  at  40c.. 
. .  5  tons  sorghum  hay  . 


Value  of  crops  per  acre  in 


1899. 


1900. 


$20.92 


$38.30 


in  3  years   I 

Terence  per  year  peracre  I 


$33.02 


$54.00 


1901. 


$9.32 
$6.67 


$10.60 
$10.00 


Total 
for  4  crops 
in  3  years. 


$69.93 


(.$112.90 
I 


$42.97 
$14.32 


)  6%  cents  per  pound  of  lint,  and  $7.50  per  ton  of  seed. 

bal  value  of  the  products  grown  in  three  years 
•e  was  169.93  on  the  plot  where  no  legume  had 
wn  for  many  years  and  $112.90  per  acre  on 
vhere  one  crop  of  eowpeas  had  been  grown  once 
ears,  and  where  the  vines,  after  the  picking  of 
had  been  plowed  under  at  the  beginning  of  the 
V  period  under  consideration.  The  difference 
lue  of  the  crops  for  three  years  is  |42.1)7 ;  the 
nnual  difference  is  $14.32  per  acre  in  favor  of 
rhere  co\sT)eas  had  been  grown 
ures  showing  the  financial  advantages  of  using 
of  velvet  beans  for  fertilizer  during  the  same 
nearly  correspond  with  those  for  eowpeas  that 
lation  need  not  be  repeated. 
3  land  the  plowing  under  of  the  vines  of  the 
ind  velvet  beans  was  exceedingly  profitable.  The 
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soil  of  these  plots  is  a  reddish,  clayey  loam,  stiff er  a 
probably  more  retentive  of  fertilizer  nitrogen  a 
humus  than  the  greater  portion  of  the  soil  on  the  S 
tion  Farm. 

Lest  any  should  misapprehend  the  lessons  of  this  < 
periment  it  is  necessary  to  state  that  at  no  time  in  t 
three-year  period  was  any  nitrogenous  fertilizer  appli 
to  any  crop  on  any  of  these  plots,  but  that  each  crop  m 
supplied  with  phosphate  and  potash. 

The  yearly  application  of  cotton  seed  meal  would  ha 
lessened  the  differences  between  the  plots,  as  it  has  do 
in  our  unpublished  rotation  experiments,  and  won 
have  made  the  advantage  in  favor  of  -legumes  h 
striking  than  in  the  exhibit  above.  enoj 


On  poor  soil  at  Auburn  an  effort  was ''made  in  18 
and  1899  to  ascertain  the  manurial  value  of  the  vii 
and  stubble  of  velvet  beans. 

In  1898  cotton  was  grown  on  certain  plots  and  veh 
beans  on  others.  The  fertilization  of  all  plots  in  18 
•was  not  identical,  but  for  a  given  fertilizer  applied 
cotton  there  was  a  plot  of  velvet  beans  receiving  t 
same  fertilizer.  The  velvet  beans  grew  in  drills  3^  f6 
apart;  the  vines  formed  a  dense  mat  of  vegetation,  b 
did  not  jnature  seed.  In  March,  1899,  velvet  beans  aj 
cotton  stalks  were  plowed  in  and  soon  afterwards  i 
plots  were  fertilized  alike  Tvith  a  mixture  of  240  poun 
of  acid  phosphate  and  40  x)ounds  of  muriate  of  pota 
per  acre. 

Russell  cotton  was  planted  in  3^  feet  drills  on  t 
plots  on  April  21.  From  midsummer  forward  there  w 
a  remarkable  difference  in  the  appearance  of  the  ti 
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)f  plots,  the  cotton  plants  being  much  larger, 
er,  and  more  luxtiriafitt  om  the  plots  where  veltet 
liad  grown  the  year  before* 
ield  of  seed  cotton  pep  ojere  following 

mi  bean  vines  ,  •   1,578  lbs. 

Md  of        eottOB  per  acre  following 

ton    918  lbs. 

nctmrn  Drom  Telyet  beati  vines   660  lbs. 

?  average  inerease  attributable  to  velvet  beans  used 
■ertillzer  was  660  pounds  of  seed  cotton  per  acre^  a 
if  72  per  cent,  as  compared  with  tlie  average  yield 
lots  where  the  preceding  crop  had  been  cotton, 
r  centB  per  pound  of  seed  cotton  (equivalent  to 
nts  per  poimd  for  lint  and  f 7J0  per  ton  for  seed) 
ncresise  is  worth  |16  JO  par  sere. 

fidml  fertUi::ing  effects  on  corn  of  velvet  bean 

vines. 

?  residual  ,or  second-year,  effects  were  tested  on 
planted  on  these  plots  March  29,  1900,  without 
^nous  fertilizer. 

lere  cotton  had  grown  in  1898  the  yield  of  corn  in 
waB  18  bushels  per  acre;  on  the  next  plot,  w^here 
i  beans  had  been  grown  for  fertilizer  in  1898,  ike 
of  corn  in  1900  was  25.5  bushels.  This  gain  of 
ishels  per  acre,  or  42  per  cent,  represents  the  resi- 
or  e^ond-jear  efifect  of  nsing  the  entire  growth  of 
^  beans  as  a  fertiliser. 

muTB  AND  BESiBUAii  BfFEOTS  OF  Ymjvm  Bean 
Stubble  on  CJotton  and  Corn, 

same  field  tiie  Telret  1>eaits  on  one  plot  were 
or  hay  October  12,  1898.   The  stubble  and  roots 
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were  plowed  in  at  the  eime  time  as  the  vines  on 
other  plots  referred  to  above. 

Cotton  on  the  plot  where  only  roots  and  stubble  t 
plowed  in  yielded  in  1899  1,126  pounds  of  seed  col 
[x^r  acre,  an  increase  when  compared  with  the  p 
where  cotton  had  grown  the  previous  year  of 
pounds,  or  49  per  cent. 

Comparing  velvet  bean  vines  with  velvet  bean  stu 
the  difference  in  favor  of  the  vines  was  452  pen 
of  seed  cotton  per  acre  in  the  first  crop. 

Corn  in  1900  on  this  plot  jaelded  14  per  cent.,  or 
bushels  per  acre  more  than  did  corn  on  the  nearest 
where  in  1898  cotton  instead  of  velvet  beans 
grown.  As  the  stubble  plot  was  slightly  lower  dowi 
the  hillside  we  suspect  that  the  increase  was  partly 
to  this  disturbing  condition  and  not  wholly  to  the 
sidual  elFects  of  the  velvet  bean  stubble  of  1898. 

It  was  on  this  stubble  plot  that  in  1898  the  ve 
bean  hay  (8,240  pounds  per  acre)   contained  1 
pounds  of  nitrogen  and  the  roots  and  stubble  and  fa 
leaves  only  12.5  pounds  of  nitrogen  per  acre.  (See 
bama  Station  Bulletin,  No.  104,  page  336.) 

Immediate  Fertilizing  Effects  of  Cowpeas  oi 


*'On  sandy  soil  in  1896  several  plots  were  sown  br 
cast  with  the  Wonderful  variety  of  cowpeas,  anc 
adjacent  plot  was  sown  broadcast  with  German  mi 
The  German  millet  was  plowed  under,  as  were  alsc 
pea\ines,  the  peas  having  been  previously  picked. 

February  18,  1897,  Ked  Rust  Proof  oats  were  s 
after  the  above  mentioned  crops,  using  in  both  c 
100  pounds  of  acid  phosphate  and  80  pounds  of  nit 
of  soda  per  acre. 


Oats  in  1897. 
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jowpeas  the  oat  straw  grew  to  be  three  to  foni* 
iller  than  on  the  plot  preceded  by  Gterman 
Dhe  yields  were  as  follows : 


ollowing  catapeas  and  Oerman  millet,  1897. 


Yield  per  acre. 

Bus. 

Lbs. 

Grain. 

Straw. 

cowpeas,  vines  plowed  under  

22.8 

788 

12.4 

55^ 

10.4 

229 

\  case  cowpeas  were  more  valuable  than  Ger- 
et  as  fertilizer  for  the  following  oat  crop,  the 
s  in  favor  of  cowpeas  being  10.4  bushels  of 
acre  and  229  pounds  of  straw."    (From  Bul- 

95,  Alabama  Experiment  Station.) 

an  increase  of  84  per  cent,  in  grain. 

rE  P^ERTILIZING  EFFECT  OF  COWPEA  AND  VeLVBI* 

?^  Vines  and  Stubble  on  Oats  in  1898. 

speriment  is  descibed  in  the  following  quota- 
[  Bulletin  No.  95  of  this  Station : 
14,  1897,  on  poor  sandy  soil  Wonderful  cow- 
3  sown  on  two  plots,  velvet  beans  on  two  plots^ 
lan  millet  on  a  fifth  plot.  A  sixth  plot  was  pre- 
d  fertilized  but  left  without  seed,  to  grow  up 
fpass,  poverty  weed,  etc.  Cowpeas  and^  velvet 
sre  sown  in  drills  two  feet  apart,  German 
oadcas.t.  The  millet  was  cut  for  hay  July  16, 
)94  x)ounds  per  acre.  The  cowpeas  on  one  idot 
ked  September  10,  yielding  11  bushels  per 

Ivet  beans  did  not  mature  seed. 

tember,  1897,  cowpeas  on  one  plot  and  velvet 
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beans  on  one  plot  were  cut  for  hay  and  the  stubb 
plowed  under.  The  vines  of  cowpeas  on  one  plot  ai 
of  velvet  beans  on  another  were  also  plowed  under  ( 
the  above  mentioned  date.*  Then  oats  were  sown  at 
uniform  rate  on  all  four  plots,  also  on  the  plot  whe 
the  German  millet  stubble  had  been  plowed  under  ai 
on  the  one  where  crab  grass  and  various  weeds  had  ju 
been  'buried  by  the  plow. 

On  all  plots  oats  were  fertilized  with  220  poun 
per  acre  of  acid  phosphate  and  44  pounds  of  muriate 
potash,  no  nitrogen  being  supplied  except  that  cc 
tained  in  the  remains  of  preceding  crops  of  cowpej 
velvet  beans,  etc. 


Figure  1.    Oats  following'  cowpea  stubble  on  the  right;  on  the  1 
oats  after  crabgrass. 
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icre  of  oats  grown  immediately  after  stubble 
vines  of  cowpeas,  velvet  beans,  etc. 


I    Yield  per  acre. 


1  Grain. 

Straw. 

Bus. 

Lbs. 

28.6 

1206 

38.7 

1672 

after  velvet  bean  vines  and  stubble 

33.6 

1439 

28.8 

1463 

34.4 

2013 

after  cowpea  vines  and  stubble  

31.6 

1738 

7.1 

231 

9.7 

361 

8.4 

296 

Ply  spring  there  was  a  marked  difference  ki 
nnoe  of  the  several  plots,  the  plants  being 
Qer  and  taller  where  either  the  stubble  or 
fvpeias  had  been  plowed  under, 
e  oats  began  to  tiller,  or  branch,  the  differ- 
ased,  the  plants  supplied  T\ith  nitrogen, 
e  decay  of  the  stubble  or  vines  of  cowpeas 
beans,  tillering  freely  and  growing  much 
the  plants  following  German  millet  or  crab 
e  difference  in  the  height  and  thickness  of 
some  of  the  plots  is  shown  in  figures  1  and  2. 
1898,  oats  on  all  plots  were  cut. 
xperiment  the  average  yield  of  oats  was  33.6 
er  velvet  beans,  31.6  bushels  after  cowpeas, 
4  bushels  after  non-leguminous  plants  (crab 
Is  and  German  millet.) 
a  gain  of  24.2  bushels  of  oats  and  nearly 
lis  of  a  ton  of  straw  as  a  result  of  growing 
I  or  soil-improving  plants,  instead  of  non- 
1  plants,  during  the  preceding  season. 
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Undoubtedly  thie  is  an  extreme,  and  not  an  avera 
case.  If  cotton  seed  meal,  or  other  nitrogenous  1 
tilizer,  had  been  used  on  all  the  plots  of  oafe*,  the  plai 
on  plots  2  and  5  would  have  made  better  growth,  a 
the  difference  in  favor  of  the  l^uminous  plants  woi 
have  been  reduced. 

A  gain  of  five  to  fifteen  bushels  of  oats  per  acre 
a  result  of  plowing  under  cowpea  stubble  or  vines  woi 
make  the  growing  of  cowpeas  for  fertilizer  a  profita 
ox)eration,  and  it  is  far  safer  to  count  on  such  an 
crease  as  that  obtained  in  our  first  experiment  (1 
bushels),  rather  than  to  expect  such  an  exceptional 
crease  as  that  obtained  in  this  last  experiment. 

An  unexpected  result  of  this  experiment  is  the  lar 
crop  on  the  plots  where  only  the  stubble  was  left  tl 
on  those  where  the  vines  of  cowpeas  and  velvet  bej 
were  plowed  under.  The  plots  were  of  nearly  unifo 
fertility,  as  judged  by  the  location  and  by  the  unifo 
growth  of  cotton  on  all  plots  in  1896.  While  admitt 
the  possibility  that  the  two  west  plots  (plots  3  and 
were  slightly  richer  than  the  two  on. the  east  (pi 
1  and  4),  the  writer  thinks  that  the  difference  in  yi 
was  almost  wholly  due  (1)  to  the  fact  that  the  vi 
(especially  those  of  the  velvet  beans)  were  not  pr 
erly  buried  by  the  small  plow  employed,  and  (2)  t 
the  seed  bed  for  oats  was  more  compact  where  o 
stubble  was  plowed  under,  a  point  of  advantage,  doi 
less,  in  such  a  dry  winter  as  that  of  1897-98.  It  d 
not  follow  that  the  land  will  be  permanently  l 
efitted  by  cowpesi  stubble  to  a  greater  extent  tl 
by  cowpea  vine®.  The  reverse  is  probably  true."  ( Fi 
Bulletin  No.  95,  Alabama  Experiment  Station.) 
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'ertilizing  effect  on  late  corn  of  cowpea  <ind 
velvet  bean  vines  and  stubble. 

3  20,  1898,  or  a  month  after  the  harvesting  of 
n  the  last  mentioned  experiment,  all  six  of 
8  were  planted  in  corn  without  nitrogenous 
my  wliieh  crop,  ae  usual  with  very  late  com 
[>land,  was  a  failure. 
Ids  were  as  follows: 


f  late  corn  grown  as  the  second  crop  after 
legumes. 


Yield 

Increase  after 

per  acrei 

legrumes. 

Bus. 

4.3 

7.8 

6.2 

.4 

7.7 

1.9 

ked;  vines  plowed  In  

6.7 

.9 

7.9 

2.1 

tilizing  effects  of  both  stubble  and  vines  of 
vas  scarcely  i)erceptible  in  the  late  corn 
ight  months  after  and  harvested  thirteen 
ter  the  plowing  under  of  the  large  amounts  of 
furnished  by  the  legumes.  Apparently  the 
re  was  not  due  to  deficient  rainfall,  for  this 
I  except  for  about  two  weeks  about  the  middle 
.  The  small  size  of  stalks  leads  to  the  sus- 
it  there  was  a  deficiency  of  nitrogen  on  all 
this  nitrogen  was  lost  by  being  leached  out 
lining  water  this  lose  must  have  occurred  al- 
pely  after  com  was  planted  or  in  July  ajid 
or  in  1898  April,  May,  and  June  were  unusu- 
months.  On  the  other  hand  there  was  a 
exce^ive  rainfall  July  4  to  11  and  of  still 
cess  July  28  to  August  6.   During  this  latter 
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period  7.59  inches  of  rain  fell  in  a  space  of  ten  daj 
The  experiment  seems  to  teach  that  on  very  1 
gray,  sandy  upland,  subject  also  to  surface  washing 
fertilizing  effects  of  even  large  amounts  of  nitrogei 
nished  by  preceding  crops  of  legumes  may  be  ren 
from  the  soil  within  twelve  months  a*fter  the  le; 
has  been  plowed  in.  The  lesson  might  also  be  d 
that  on  such  soils  the  planting  of  any  non-legumi 
crop  after  small  grain  is  risky,  but  that  if  such  a 
is  employed  the  seed  should  be  put  into  the  gr 
as  soon  as  possible  after  the  removal  of  the  grain 
An  experience  like  this  in  which  the  fertilizing  ( 
of  the  entire  or  nearly  entire  growth  of  the  lej 
w^as  no  greater  than  that  of  the  stubble  on  eithei 
first  or  on  the  second  succeeding  crop  emphasizei 
wisdom  of  utilizing  the  vines  of  cowpeas,  etc.,  for 
leaving  only  the  roots  and  stubble  to  fertilize  the 
crop. 

Immediate  Fertilizing  Effect  on  Wheat  of  Co^ 
AND  Velvet  Bean  Vines  and  Stubble. 

All  the  plots  of  the  last  mentioned  experiment 
in  oats  from  February  to  June,  1900. 

June  23,  1900,  certain  plots  were  planted  with  di 
cowT>eas,  certain  others  with  drilled  velvet  beans, 
yet  others  were  merely  plowed  and  fertilized 
minerals,  as  were  the  legumes. 

Of  the  two  plots  of  cow^peas,  one  was  cut  for 
yielding  2,004  pounds  per  acre ;  on  the  other  7.9  hm 
of  seed  per  acre  w^ere  picked.  One  plot  of  velvet  b 
was  cut  for  hay,  while  on  the  other  the  vines  were 
on  the  ground  for  fertilizer.  The  cowpea  plants. 
Aety  Wonderful,  were  somewhat  injured  by  a  fun 
disease  of  the  roots ;  velvet  beans,  by  reason  of  late 


planting  and  defi€ien€y  in  stand,  did  not  make  an  en- 
•elj'  satisfactory  growth. 

November  9  all  plots  were  plowed,  turning  under 
:her  volunteer  grass  and  rag  weeds,  or  cowpea  vines, 
velvet  bean  vines,  or  cowpea  stubble,  or  velvet  bean 
[ibble..  The  plowing  was  i>oorly  done  with  a  one- 
rse  turn  plow  and  in  sowing  the  wheat  a  few  days 
ter  some  of  the  velvet  bean  vines  were  pulled  ay.  The 
leat  received  only  mineral  fertilizers,  and,  indeed, 
actically  no  nitrogen  had  been  applied  to  these  plots 
r  three  years. 

The  yields  of  wheat  in  1900  were  as  follows : 


Bushels  of  loheat  per  acre  after  leguminous  and  non- 
luminous  crops: 


Crop  in  1899. 

Yield  per 
acre. 

Increase  by  use 
of  legumes. 

Bu«. 

Bus.  1 

% 

lb  grass  and  weeds;  plowed  in  

3.1 

^peas;  stubble  plowed  in   

11.8 

8.7 

280 

7.8 

4.7 

151 

^peas,  picked;  vines  plowed  in  

9.0 

5.9 

190 

8.5 

5.4 

174 

Both  the  stubble  and  the  vines  of  the  legumes  prac- 
ally  trebled  the  yield  obtained  on  the  plots  where  no 
^me  had  groAvn.  The  stubble  was  at  least  as  effect- 
\  as  the  vines,  pointing  to  the  greater  economy  of  uti- 
ing  the  vines  for  hay  or  pasturage. 
June  19,  1900,  all  these  plots  were  planted  with  Mos- 
corn,  fertilized  only  with  phosphate  and  muriate  of 
tash.  The  crop  was  a  failure  on  all  plots,  the  yield 
cured  fodder  corn  ranging  from  1,540  to  2,200  pounds 
r  acre,  the  plots  where  vines  had  been  plowed  in  the 
3vious  fall  showing  no  superiority  over  the  stubble 
)ts,  and  very  little  increase  as  compared  with  the 
>t  where  no  legume  had  grown.  It  is  impossible  to 
certain  whether  the  failure  with  corn  was  due  to  the 
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protracted  drought  during  almost  the  whole  of  July  c 
to  the  leaching  out  of  the  nitrogen  of  the  legume 
during  the  last  few  days  in  June,  when  5.20  inche 
of  rain  fell  within  a  period  of  four  days.  The  latte 
explanation  seems  more  probable  in  view  of  the^fairl 
favorable  rainfall  after  August  1,  1900,  and  because  ( 
similar  failure  of  the  late  corn  crop  on  the  same  fiel 
in  1898,  when  there  was  no  long  period  of  drought,  bi 
a  brief  one  of  even  more  excessive  rainfall. 

The  history  of  these  six  plots  for  these  four  yeai 
ending  with  1900  as  just  detailed  show®  very  plain] 
that  the  fertilizing  effects  of  nitrogen  very  quickly  di 
appear  on  this  light  sandy  sloping  field,  not  underlai 
by  a  clay  or  clayey  loam^subsoil;  and  that  on  such  soi 
the  stubble  of  cowpeas  or  velvet  beans  was  as  efflciei 
as  the  vines,  not  only  for  the  immediately  succeedii 
crop,  but  for  later  crops  as  well.  This  narrative  shoul 
add  force  to  the  recommendation  we  have  so  often  give 
that  as  far  as  possible  tJie  stems,  foliage  and  seed  i 
legumes  be  utilized  as  food  for  animals  and  only  whi 
remains  be  employed  as  fertilizer. 

Fertilizing  Effects  of  Velvet  Beans,  and  Peanuti 
AS  Compared  with  Corn,  Sweet  Potatoes  and 
Chufas. 

On  a  gray  sandy  upland  soil,  free  from  stones  and  uj 
derlaid  by  a  sandy  subsoil,  various  crops  were  grown  i 
1899,  for  the  double  purpose  of  comparing  them  as  1 
the  amount  of  hog  food  produced  and  as  to  their  e 
feet  in  enriching  or  depleting  the  soil.  The  chufc 
and  a  part  of  the  Spanish  peanuts  were  consumed  I 
shoats  penned  on  the  field.  As  the  running  variety  < 
peanuts  failed  this  season  to  make  any  nuts  the  lu: 
uriant  growth  of  vines  was  plowed  under  in  the  fal 
as  w^as  also  done  with  the  vines  of  velvet  beans  and  wit 
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3s  after  the  latter  had  been  picked.  Only 
corn  were  removed  from  the  land,  and  only 
'  sweet  potatoes. 

Q  broadcast  on  November  13,  1899,  on  all 
mployed  as  the  crop  for  determining  what 
various  summer  croi)s  had  exerted  on  the 
the  soil.   The  fertilizer  for  rye  consisted  of 
ig  amounts  per  acre: 
ds  of  cotton  seed  meal, 
ds  of  ammoniated  acid  phosphate, 
ds  of  muriate  of  potash, 
ts  of  the  legumes  as  fertilizers  for  rye  would 
Qore  striking  if  no  cotton  seed  meal  or  am- 
lano  had  been  employed,  but  the  poverty  of 
soil  made  some  nitrogen  indispensible  if  ab- 
re  of  crop  was  to  be  avoided  on  the  plots 
t  potatoes,  chufas  and  corn  had  grown. 
7as  cut  April  13  and  April  16,  and  the  green 
ace  weighed.    No  second  cutting  of  rye  was 
he  land  was  turned  to  other  uses. 

\/€  follotcing  sweet  potatoes^  corn,  chufas^ 
mnuts,  cowpeas  and  velvet  beans. 


Precpdintf  crop. 


Increase  from 
legumes  as 
compared 
with  sweet 
potatoes. 


Lbs. 

Lbs. 

% 

j€t  potatoes  dug  (av.  2  plots) . . 

2360 

D,  ears  pulied   

3440 

1080 

41 

ifas,  eaten  on  the  land  

4560 

2200 

93 

9inish  peanuts;  dug  and  only 

d  ^  

3440 

1080 

41 

nish  peanuts;  eaten  on  the  land 

6640 

4280 

181 

ippoorwill  cowpeas,  drilled  and 

4960 

2600 

110 

ret  beans,  entire  growth  plowed 

ts)   

5720 

3360 

142 

vet  beans,  nearly  mature  pods 

4720 

2360 

100 

inning  peanuts,  -entire  growth 

5212 

2852 

121 

162 


Figure  3.  Rye  from  equal  areas,  following^  (16  S.  &  17  S.)  S 
peanuts,  dug;  (18  S.  &  19  S  )  cowpeas;  14  N.  &  15  N.)  n 
peanuts. 
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nes  increased  the  yield  in  every  case  as  com- 
sweet  x>otatoe&,  the  excess  ranging  from  41 
cent.  Among  the  non-leguminous  plants 
x)es  was  most  exhausting  to  the  soil,  and 
m  consumed  on  the  land,  the  least.  This 
common  observation.  In  this  case  the  ex- 
fects  of  the  sweet  potatoes  were  not  due  to 
the  disturbed  soil,  for  all  plots  were  plowed 
the  potatoes  were  dug. 
he  legumes  the  greatest  increase,  181  per 
btained  on  the  plot  where  Spanish  peanuts 
oneumed  on  the  land  by  hogs.  Since  the 
nuts  here  was  not  excessive,  since  the  growth 
only  moderate,  and  since  the  vines  of  Span- 
\  on  an  adjoining  plot  did  not  greatly  in- 
yield,  we  can  attribute  the  increase  where 
•azed,  only  to  an  assumed  quicker  nutrifica- 
material  that  had  passed  through  animals, 
inds  further  support  in  the  fact  that  chufas 
>y  hogs  on  the  land  left  the  soil  in  better 
lan  did  either  corn  or  sweet  potatoes. 
*  the  entire  growth  of  the  several  legumes 
the  land,  with  or  without  being  utilized  as 
he  succeeding  yield  of  rye  was  more  than 

as  grown  in  1899  on  a  plot  adjacent  to  the 
The  rye  following  cotton  yielded  5,560 
acre,  but  it  is  not  fair  to  compare  this  yield 
following  the  legumes,  because  the  cotton 
jry  heavily  fertilized,  and  soine  of  this  fer- 
ably  remained  in  the  soil  to  be  utilized  by 
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Fertilizing  effects  of  legumes  on  sorghum  grovm  as 
second  crop. 

To  ascertain  what  differences  still  existed  in  the  i 
as  a  result  of  legumes  grown  in  the  summer  of  li 
sorghum  was  sown  in  drills  on  this  same  field  June 
1900,  all  plots  being  uniformly  fertilized  with  a 
phosphate.  So  that  sorghum  thus  becomes  the  sec( 
crop  after  the  various  legumes,  and  is  intended  to 
veal  the  residual  or  "left  over''  effects  of  the  sumi 
crops  of  1899. 

Residual  fertilizing  effects  on  sorguhm,  of  peam 
cotvpeas  and  velvet  beans. 


Preceding  crops. 


Summer  of  1899. 


Win- 
ter. 
1«99. 
1900. 


Incre 
Yield  from 

sorg-  ume* 
hum  compj 

hay  per  wii 
acre.  swe 
 potat* 


Sweet  potatoes,  dug   

Corn,  ears  pulled   

Spanish  peanuts,  dug;  nuts  removed. 

Spanish  peanuts;  eaten  on  land  

Cowpeas,  picked   

Velvet  beans,  all  plowed  in  

Velvet  beans,  pods  picked  

Running  peanuts,  all  plowed  in  

Cotton,  heavily  fertilized   


Av.,  potatoes,  com,  cotton   

Av.,  velvet  beans,  cowpeas,  running  peanuts 


Rye 
Rye 
Rye 
Rye 
Rye 
Rye 
Rye 
Rye 
Rye 


Lbs, 
5360 
5760 
4480 
4000 
5760 
7110 
7600 
6320 
4000 


lo£ 
lofi 

4< 
17! 
22^ 

9( 

lOfi 


Rye 
Rye 


5040 
6697 


16! 


Evidently  rye  had  not  exhausted  all  the  fertiliz 
value  of  the  legumes.  This  second  crop  was  favora 
affected  by  all  the  legumes  except  by  Spanish  peam 
the  benefits  of  which  had  disappeared.  The  average 
crease  on  the  plots  where  all  the  other  legumes  1 
grown  the  preceding  summer  was  33  per  cent,  as  a 
pared  with  the  yield  on  the  plots  where  corn,  cotton  i 
sweet  potatoes  had  constituted  the  summer  crops 
1899. 
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EliATIVE  FERTIUZING  VALUES  OF  THE  COWPEA  AND 

Velvet  Bean. 

ihen  tested  on  a  number  of  crops,  each  grown  im- 
liately  after  the  legumes,  the  i)ercentage  increase  as 
ipared  with  corresponding  plots  that  had  borne  no 
ime  was  128  per  cent,  from  peavines,  and  also  128 
cent,  from  velvet  bean  vines.  Additional  weight  is 
m  to  these  figures  since  they  represent  the  average 
ix  tests  with  each  plant.  Continuing  the  inquiry  as 
heir  comparative  value,  we  find  that  the  second  crop 
T  cowpea  vines  showed  an  increase  of  37  per  cent, 
the  second  crop  after  velvet  bean  vines  an  increase 
[8  per  cent.  This  is  the  average  result  of  two  com- 
able  tests  with  each  plant 

iomparing  these  two  plants  with  reference  to  the 
ilizing  effect  of  the  stubble  on  the  first  crop  we  find 
the  average  of  three  tests  an  increase  that  is 
ctically  the  same  for  the  two  plants, 
knnbining  the  results  for  the  vines  of  each  legume  as 
wn  in  the  first  and  second  succeeding  crops  with  the 
lediate  results  from  the  stubble  of  each  we  must 
elude  that  at  Auburn  the  fertilizing  values  of  the 
pea  and  velvet  bean  are  practically  equal.  This 
rue  for  an  acre  of  each.  In  the  stubble  plots  the 
page  yield  of  velvet  bean  hay  has  been  the  greater, 
t  is  4,781  pounds  per  acre  of  velvet  bean  hay  against 
'8  pounds  of  cowpea  hay,  so  that  apparently  pound 
pound  the  cured  tops  of  cowi)eas  have  been  some- 
it  more  effective  than  the  vines  of  velvet  beans. 
8  is  in  practical  accord  with  the  results  of  chemical 
lywes  made  at  this  station  by  Dr.  Anderson,  who 
lyzed  i)eavine  hay  and  velvet  bean  hay  from 
ts  where  the  stubble  was  used  as  fertilizer, 
found  2 . 29  'per  cent,   nitrogen  in  velvet  bean 
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vines  and  2.46  per  cent,  of  nitrogen  in  the  c 
pea  vines,  both  samples  containing  9  per  cent,  moisti 
The  nitrogen  in  the  two  stubbles  was  practically  eqi 
1  per  cent. 

Let  us  now  consider  the  results  as  a  whole,  combin 
those  for  the  two  plants  and  assuming  that  the  ferti 
ing  value  of  cowpea  vines  and  of  velvet  bean  vines 
equal,  and  that  the  stubble  of  the  one  plant  is  as 
fective  as  that  of  the  other.  In  what  follows  the  figi 
express  the  average  results  for  cowpeas  and  ve] 
beans  considered  together  under  the  name  of  sumi 
legumes. 

Increase  in  the  First  Crop  After  Plowing  in  ti 


With  cotton  as  the  first  crop  the  increase  in  seed  < 
ton  per  acre  at  Auburn  was  respectively  367,  546,  6 
and  660  pounds  of  seed  cotton  per  acre.  This  is 
average  increase  of  567  pounds,  worth  at  2^  ce 
(equal  to  6|  cents  for  lint,  f7.50  per  ton  for  m 


The  yield  of  seed  cotton  following  the  vines  of 
summer  legumes  exceeded  that  on  plots  where  the  j 
ceding  crop  had  been  cotton  to  the  extent  of  32,  64, 
and  72  per  cent.    Tlie  average  increase  in  the  yield 
seed  cotton  attributable  to  the  vines  of  the  legm 
was  63  per  cent. 

With  corn  as  the  first  crop,  the  increase  per  acre 
tributable  to  plowing  in  the  entire  growth  of  vel 
beans  was  81  per  cent,  or  12.3  bushels,  worth,  at 
cents  per  bushel,  $6.15. 

With  oats  as  the  first  crop,  the  effect  of  the  vines 
the  summer  legumes  is  seen  in  an  increase  per  acre 
10.4,  20.2,  and  20.4  bushels  respectively.    The  aven 


Vines  of  Summer  Legumes. 


fl4.17. 


i67 


^se  per  acre  w^is  17  bushels,  worth  at  40  cents  per 
el,  |6.80.  The  increase  in  the  first  crop  >of  oats 
^  summer  legumes  was  81,  240  and  242  per  cent., 
verage  of  189  per  cent. 

ith  wheat  the  increase  was  5.4  and  5.9  bushels,  an 
age  of  5.65  bushels  per  acre,  worth  at  80  cents  per 
el,  $4.53.  The  intyrement  teas  174  and  190  per  cent, 
ectively,  an  average  gain  of  182  per  cent. 
ith  sorghum  grown  as  the  first  crop  after  the  plow- 
iinder  of  the  vines  of  cowpeas  and  velvet  beans,  the 
Kise  in  hay  per  acre  was  1.6,  1.6,  2.07,  and  3.11  tons, 
Lverage  gaio  per  acre  of  2.1  tons  of  hay,  w^orth,  at 
r  per  ton,  |14.02.  The  percentage  gains  were  85,  86, 
md  86,  respectively,  an;  average  of  78  per  cent. 

JREASE  IN  THE  FiRST  CROP  ABTER  PLOWING  IN  THE 

Stubble  of  Cowpeas  and  Velvet  Beans. 

ith  ootton  the  yield  was  greater  after  velvet  bean 
ble  than  after  cotton  to  the  extent  of  18  per  cent., 
08  pounds  of  seed  cotton  per  a^re,  worth,  at  2^ 
8  per  pound,  J5.20. 

ith  cor7i,  the  stubble  of  velvet  beans  afforded  a 
of  32  per  cent,  or  4.3  bushels,  worth  $2.15. 
ith  oats  growTi  after  the  plowing  in  of  the  stubble 
biese  summer  legumes  the  increase  was  30.3  and  26 
lels,  or  an  average  of  28.1  bushels  per  acre,  worth 
24.  This  is  an  average  gain  of  334  per  cent, 
ith  wheat  following  the  stubble  of  C0T\T)ea8  and 
ftt  beans  the  increase  was  4.7  and  8.7,  an  average  of 
bushels  per  acre,  worth  |5.36.  The  gain  amounted 
51  and  280  i)er  cent,  respectively,  an  average  of  215 
cent. 

'ith  sorghum  the  yield  of  hay  was  increased  by  the 
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stubble  of  the  leflrumes  to  the  extent  of  2.01  and 
tons,  an  average  of  2.08  tons  of  hay  per  acre,  valu 
f  13.87.    The  average  increase  teas  57  per  cent. 

What  Crops  Weee  Most  Favorably  Appectbd  bi 
Vines  or  Stubble  op  Cowpeas  and  Velvet  Beai 

The  data  in  the  following  table  ansfwer  this  quej 

Increase  in  first  crop  attributable  to  vines  or  stub! 
cotvpeas  and  velvet  beans. 


Test  Crop. 


After  Legrume  Vines- 


No. 
of 

Tests 


In- 
crease 


Value 
of 

Increase 


After  Legume  8l 


No. 
of 
Tests 


crease. 


Vi 
c 


Ck>tton  . . 
CJorn . .  . . 
Oats..  .. 
Wheat  .. 
Sorghum . 


63 
81 
189 
182 
78 


114.17 
6.15 
6.80 
4.53 
14.02 


49 
32 
334 
216 
67 


The  percentage  increase  attributable  to  eith« 
vines  or  stubble  of  cowi)eaB  and  velvet  beans  was  gr 
with  fall  oats  and  wheat  than  with  cotton,  cor 
sorghum.  In  other  words,  the  crop  that  loas  best 
to  utilize  the  nitrogen  of  the  legumes  was  that 
which  left  the  land  unoccupied  for  the  shortest  tin 
tween  the  maturing  of  the  legums  and  the  beginni 
the  new  growth.  Unpublished  parallel  experii 
with  hairy  vetch  employed  as  fertilizers  co: 
this  latter  conclusion.  All  the  facts  before 
indicate  that  after  the  vines  or  stubble  of  4 
«j:ume  are  plowed  under  in  a  sandy  soil  the  seed  c 
succeeding  crop  should  be  planted  before  the  lap 
many  weeks.  The  early  occupation  of  the  soil  by 
of  the  young  plants  will  serve  to  retain  much  nitr 
which  would  be  leached  out  and  carried  away  ii 
drainage  water  if  the  ground  should  remain  unocci 
for  several  months. 
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vm  what  has  ju»t  been  said  it  should  not  be  infer- 

hat  we  are  advocating  the  sowing  of  the  small 

s  or  of  any  small  seed  immediately  after  plowing 

irge  mass  of  vines.   Instead,  sulBScient  time  should 

^en  for  the  soil  to  become  somewhat  settled  by  the 

I  of  the  rain  or  of  harrow,  drag,  or  roller.  Small 

and  still  smaller  seed  can  usually  be  sown  after 

rter  interval  where  the  vines  of  the  legume  are  uti- 

for  hay  or  pasturage,  lea\dng  only  the  roots  and 

le  to  be  incorporated,   than  where  the  entire 

;h  of  the  legume  is  turned  under  in  the  fall  for  fer- 
* 

plowing  under  of  cowpea  vines  takes  place  after 
tmas  the  mass  of  vegetable  matter  will  have  be- 
so  diminished  and  the  stems  so  weak  that  the  de- 
i  sowing  to  permit  of  the  compacting  of  the  earth 
d  the  vegetable  matter  will  be  less  necessary,  or 
ps  unadvisable.  But  this  interval  may  be  quite 
sary  with  velvet  bean  vines  at  whatever  time  they 
low^ed  under,  for  the  mass  of  matter  will  be  con- 
ible  and  the  materiaMs  apt  to  be  buried  in  large 

erring  again  to  the  last  table,  we  see  that  w^hile 
[nail  grains  gave  the  largest  percentage  increase 
the  use  of  a  preceding  summer  legume  as  ferti- 
the  value  of  the  increase  w^as  greatest  with  cotton 
oi'ghum  hay.  In  other  w-ords,  cotton  made  more 
able  use  of  either  the  vines  or  stubble  of  the  sum- 
egumes  on  sandy  land  than  did  either  corn,  oats, 
eat. 

ghum  responded  freely  to  the  abundant  supply  of 
jen  in  the  legumes,  and  it  may  be  accepted  as  a 
ughly  tested  proposition  that  on  poor  or  medium 
ny  hay  plant  of  the  grass  family  will  return  a 
profit  for  a  judicious  appli(*ation  pf  nitrogen, 
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whether  this  be  in  the  form  of  a  preceding  crop  of  ^ 
peas,  velvet  beans,  melilotus,  hairy  vetch,  or  crin 
clover,  or  in  an  application  of  stable  manure,  co 
seed,  cotton  seed  meal,  or  nitrate  of  soda. 

Rotation  of  Crops  the  First  Step  in  Soil  Impb 


The  general  statement  may  be  safely  made  that 
ordinary  crop  (except  i>eanuts,  cowpeas  and  most  o 
legumes)  can  usually  be  produced  with  far  gre 
profit  w^hen  it  follows  some  leguminous  plant  than  v 
its  predecessor  is  some  non-leguminous  plant,  as  col 
corn,  the  Small  ^ains,  etc.  It  may  also  be  added 
many,  if  not  most,  poor  tracts  of  land  can  be  cultiv 
in  the  usual  farm  crops  at  a  profit  only  when  a  leg 
is  occasionally  gi'own  to  supply  the  necessary  nitro 
vegetable  mattei*,  and  improvement  in  texture  anc 
sistance  to  drought. 

A  more  general  use  is  urged  of  some  rotation  tha 
quires  all  tlie  cultirated  upland  of  the  farm  to 
cowpeas  or  other  soil-improving  plant  every  sec 
thii-d  or  fourth  year  or  oftener.  The  growing  of  1^ 
constitutes  the  cheai)est  means  of  obtaining  nitrogei 
fertilizers,  and. on  fanns  where  a  large  proportion  o1 
land  is  devoted  to  legumes,  the  fertilizer  bills  can  b 
duced  by  the  discontinuance  of  purchases  of  cotton 
meal  and  by  the  substitution  of  high  grade  acid  p 
phate  for  the  higher  priced  ammoniated  guanos. 

A  highly  satisfactory  rotation  for  cotton  pla 
tions,  which  has  been  widely  tested,  consists  of  th< 
tcrnation  in  the  order  named  of  cotton,  corn,  and 
one  of  the  small  gi-ains,  with  cowpeas  between  the  ^ 
rows  and  also  immediately  following  the  small  gn 
This  three-year  rotation  gives  one-third  of  the 
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ch  year  in  cotton,  the  cotton  immediately  following 
wpeas  sown  after  small  grain.  One-half  the  total 
ea  can  be  devoted  to  cotton  by  a  four-year  rotation 
this  plan,  ajs  follows :  Com  with  cowpeas,  small  grain 
[lowed  by  cowpeas,  cotton,  and  cotton. 

IE  Average  Immediate  Fertilizing  Effects  of  Vines 
AS  Compared  with  Stubble  of  Cowpeas  and 
Velvet  Beans. 

Although  in  the  last  table  a  comparison  of  the  per- 
Qtage  increase  after  vines  with  that  after  stubble  is 
t  strictly  legitimate  since  the  number  of  tests  was 
lequal,  yet  that  table  throw^s  some  light  on  the  mat- 
r. 

A  strictly  accurate  comparison  of  the  fertilizing  ef- 
!t8  of  vines  and  stubble  as  measured  by  the  crop  im- 
?diately  following  is  shown  below;  in  this  table  only 
ose  experiments  are  recorded  where  corresponding 
le  and  stu]>ble  plots  were  under  identical  conditions 
soil,  date  of  planting,  etc. 


fKTeascd  percentage  of  vine  plots  over  stubble  plots. 


No.  of 

tests. 

% 

th  corn  do   

th  oats  do   

1 
4 

2 
2 
2 

40 
49 

[31]* 
[20]* 

9 

♦Yield  after  legume  stubble  31  and  20  per  cent,  respectively 
^ater  than  after  vines,  the  latter  leaving  the  land  too  loose,  a  con- 
Ion  that  could  probably  have  been  avoided  by  better  preparation. 


In  the  crop  immediately  following  the  legumes  the 
aes  afforded  the  larger  yield  except  when  accidental 
Tumstances  reversed  this  result  with  wheat  and  oats, 
lis  excess  in  the  first  crop  due  to  plowing  under  the 
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vines  was  here  considerable,  but  was  it  sufficient  I 
make  this  method  of  disposing  of  the  vines  more  profi 
able  than  to  use  them  for  hay? 

Of  the  several  factors  on  which  the  answer  depend 
we  will  first  consider  the  value  per  acre  of  the  increai 
in  the  first  crop  immediately  succeeding  the  legum 
using  the  values  for  a  unit  of  each  crop  heretofore  a 
sumed  (see  p. . . . )  and  omitting  results  with  sma 
grains,  for  reasons  given  in-  the  footnote. 

Avcra-ge  ^superiority  of  vines  over  stubble  of  legumes  ( 
shown  in  first  crop. 


No. 
of 

tests. 


Increase  per 
acre. 


Value 
of 
in- 
crease 


% 
in- 
crea 


With  cotton  as  first  crop.  . . 

With  corn  as  first  crop  

With  sorghum  as  first  crop. 


Average  in  hm  of  viieg  •Yfr  Btibbie 


4.52  lbs.  seed  cotton 

6.6  lbs.  corn  

.5  ton  hay  


$11.30 
3.30 
3.34 


95.98 


4C 
4S 
I 


The  average  increase  of  $5.98  in  the  value  of  an  ac 
of  the  first  crop  in  favor  of  plowing  in  the  vines  : 
compared  with  utilizing  only  the  stubble  for  fertiliz 
is  evidently  so  low  as  to  be  much  less  than  the  value 
the  4,030  pounds  of  legume  hay  per  acre  obtained  fro 
the  stubble  plots,  which  should  be  priced  at  not  less  tht 
$10  per  ton.  As  a  partial  ojffset  we  must  bear  in  mil 
that  in  four  of  the  experiments  in  plowing  under  co 
pea  vines  the  peas  were  first  picked,  the  average  yie 
in  these  tests  being  11.1  butiiels  per  acre.  There  is  ] 
such  corresponding  offset  with  velvet  beans,  for  the  se 
usually  do  not  mature  in  the  latitude  of  Auburn. 

If  we  value  cowpeas  at  50  cents  per  bushel,  plus  t 
cost  of  hand-pickdng,  we  have  a  second  credit  for  t 
vines,  the  sum  being  |5.55.    Adding  this  to  $5.98,  t 
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ra  value  of  the  first  crop  after  vines,  as  compared 
h  stubble,  we  have  a  total  credit  for  the  vines  when 
d  as  fertilizer  of  $11.53  per  acre  in  comparison  with 
value  of  the  cowpea  and  velvet  bean  hay  when  uti- 
d  as  stock  food.  The  average  yield  of  cowpea  hay 
tn  the  stubble  plots  was  3^278  pounds  per  acre,  and 
i^elvet  bean  hay  4,781  pounds,  or  a  collective  average 
4,030  pounds  of  legume  hay  per  acre  At  f  10  per 
,  this  would  be  worth  |26.15  per  acre.  Subtracting 
tn  this,  $9.50  as  above,  we  have  |8.47  as  the  dif- 
mce  in  the  first  year's  profits  in  favor  ot  utilizing  the 
ee  as  hay.  However,  other  factors  must  be  consider- 
before  we  have  satisfactorily  determined  whether 
.'as  most  profitable  to  use  the  vines  after  picking  the 
s  or  to  utilize  the  tops  of  both  cowpeas  and  velvet 
ns  for  hay;  chief  amongj  these  factors  are  the  rela- 
i  residual  fertilizing  values  of  vines  and  stubble  as 
wn  by  differences  in  the  yield  of  the  second  and 
sequent  crops  after  legumes. 

[AT  IS  THE  Fertilizing  Effect  of  Vines  and  Stubble 
OF  Cowpeas  on  the  Second  Crop  After  the 
Legume? 

'he  ans\^'er  is  found  in  the  following  table : 

Average  increase  in  second  crop  after  legumes. 

After  vines.        \\     After  Ftubblol 
No.  of      Amt.         %    II  No."of   Amt.  % 


tests. 

increase.      in-  1 

tests,    in-  In- 

crease. | 

crease,  crease. 

I  com   

...  5 

3.36  bus.       24 1 

5    1.34  bus.  13 

1 

7.75  bus.  54| 

I  sorghum  . . 

4 

2.15  tons  41 

II  the  second  crop  after  the  legumes  there  was  in 
•T  case  a  considerable  incre^i^e  attribut^ible  to  the 
of  the  vines  as  fertiliser. 
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The  fertilizing  effect  of  the  stubble  ae  shown  by  tl 
second  crop,  of  com  is  much  less  than  the  incremei 
due  to  the  vines  plowed  under  many  months  before. 

There  is  a  sixth  test  with  t*orn  not  belonj^ng  in  tl 
preceding  table,  that  gives  additional  data  for  a  coi 
parison  of  the  se(*ond-year  effects  of  nnes  >nth  stubbl 
CVnnbining  the  results  of  the  six  tests,  we  find  that  t 
corn  grown  as  the  second  crop  after  legumes  affordi 
a  hirgei*  yield  on  the  vine  plots  than  on  the  stubble  pic 
to  the  average  extent  of  2.1  bushels  per  acre,  or  14  p 
cent. 

The  Duration  .of  thk  Fkrtilizixg  Effjxjts  of  Sti 
BLE  AND  Vines  of  Cowpeas  and  Velvet  Beans. 

The  stubble  of  tlu^e  legumes  repeatedly  exerted 
slight  an  effect  on  corn  grown  as  the  set*ond  crop,  (; 
average  of  only  one  and  one-third  bushels  per  acn 
that  we  may  reasonably  conclude  that  two  crops  ma 
the  limit  to  which  the  fienefits  of  legume  stubble  < 
tends  in  cases  where  the  soil  i^  sandy  and  permeab 
as  at  Auburn.  It  is  quite  possible  that  the  advantaj 
from  using  stubble  as  fertilizer  might  have  been  slighi 
more  enduring  in  a  stiffer  soil,  but  in  no  case  can  su 
a  relatively  small  amount  of  vegetable  matter  and  nit 
gen  afforded  by  the  roots  and  stubble  influence  the  si 
ceeding  crops  more  than  a  few  yeare. 

It  is  quite  a  different  matter  when  the  vines,  rep 
sen  ting  the  entire  gi'owth  of  the  legume  (exi'ept  in  so 
cases  the  pods)  are  plowed  under.  We  have  lean 
from  the  data  in  previous  tables  that  the  yield  wh< 
the  vines  were  used  as  fertilizer  was  in  the  first  cr 
63  to  189  per  cent,  gre^ater  than  the  yield  of  the  cot 
spending  crop  immediately  preceded  by  a  non-legii 
enous  plant;  and  that  in  the  second  crop  the  incre 
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:ed  from  24  to  54  per  cent.  The  effect  exerted  by  the 
8  of  the  legumes  on  the  third  succeeding  crop  was 
^d  in  only  one  field,  the  increase  in  oats  as  the  third 

after  (*owpea  vines  being  3.2  bushels  per  acre,  or 
)er  cent.  With  sorghum  planted  in  1901  as  the 
th  crop  immediately  after  the  oats  were  cut,  there 
a  perceptible  increase  on  the  plots  where  the  vines 
owi)eas  and  velvet  beans  grown  in  1898  had  been 
'ed  under;  extremely  unfavorable  conditions  and 
ial  failure  of  late  sorghum  detract  from  the  relia- 
y  of  the  percentage  figures  for  this,  the  fourth  crop. 

three  yeare  or  four  crops  the  large  mass  of  vines 
inued  to  exert  some  influence.  This  experiment  was 
iucted  on  a  soil  of  the  stiffest  type  found  on  the 
on  farm,  which,  however,  is  fairly  permeable  to 
T,  and  which  might  be  described  as  a  reddish  16am 
aining  an  abundance  of  large  flint  stones, 
e  should  expect  an  equal  mass  of  leguminous  vege- 
)n  employed  as  fertilizer  on  cUry-  or  prairie  soils  to 
cise  a  favorable  influence  for  at  least  three  years, 
Tobably  for  as  long  a  period  as  do  heavy  applica- 
!j  of  coarse  stable  manure.  Local  experiments  to 
rmine  the  permanency  of  the  action  of  the  legumee 
greatly  needed,  and  coiTespondence  is  invited  from 
ies  wishing  to  make  such  tests. 

is  our  expectation  to  continue  work  along  the  lines 
L'-ated  in  this  bulletin,  and  it  is  highly  desirable  that 
p  investigations  should  be  extended  to  include  soils 

character  different  from  that  at  Auburn,  though 
means  of  doing  this  in  a  thoroughly  satisfactory 
ner  are  not  now  in  eight. 

I  eonclusion  the  writer  would  reaffirm  his  previous 
mient,  made  in  Bulletin  No.  107  of  this  station,  as 
>ws : 
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A  Rational  System  of  Fertilization. 

Consideaing  permanency  of  effect,  as  well  as  influ 
on  the  crop  immediately  following,  the  cowpea  and  c 
leguminous  plants  must  be  ranked  as  a  cheai)er.so 
of  nitrogen  than  is  any  nitrogenous  material  which 
be  bought  as  commercial  fertilizers.  The  aim  of  the 
ton  farmer  should  be  to  grow  such  areas  of  legum( 
will  enable  him  to  dispense  with  the  purchase  of  n 
genous  fertilizers  for  cotton,  using  the  funds  thus  s 
to  purchase  increased  amounts  of  phosphates  or  c 
necessary  non-nitrogenous  fertilizers.  The  money 
would  have  been  necessary  to  purchase  one  pound  o 
trogen  will  buy  about  three  pounds  of  phosphoric  j 
or  of  potash,  which  larger  purchases  of  phosphate 
potash  will  enable  the  farmer  to  grow  heavier  croj 
legumes.  And  heavier  crops  of  legumes  trap  la 
amounts  of  otherwise  unavailable  atmospheric  n 
gen  and  result  in  fui'ther  soil  enrichment. 

In  the  writer's  opinion  the  most  promising  methc 
increasing  the  yield  of  cotton  per  acre  and  the  profi 
cotton  culture  is  by  a  more  general  use  of  legumi\ 
plants  as  fertilizers.  These  invaluable  allies  are 
some  farmers  utilized  and  appreciated,  but  their 
might  be  increased  twentyfold  with  advantage  to 
current  crop,  to  the  permanent  upbuilding  of  the 
and  to  the  filling  of  the  farmer's  pocket.  It  is  put 
the  case  very  mildly  to  say  that  the  average  yiel 
cotton  per  acre  in  Alabama  might  be  increased  b; 
least  fifty  per  cent,  through  the  general  use  of  1^ 
as  fertilizers. 
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ying  be  made  profitable  in  Alabama  is  a 
en  asked. 

Id  winters,  long  pasture  seasons,  and  a  great 
nling  crops,  along  with  the  output  of  the  oil 
ills,  afford  a  large  field  from  which  to  select 
The  State  is  badly  in  need  of  surh  profits 
om  dairying  and  live  stock  growing  in  gen- 
appearance  of  our  rural  communities,  the 
d  condition  of  our  soils,  the  tremendous 
the  commercial  fertilizer  trade,  and  the  vast 
loney  (the  proceeds  of  our  only  money  crop, 
it  every  year  for  hays,  grains,  meat  and  dairy 
•e  convincing  arguments  against  the  exclu- 
g  of  corn  and  cotton  and  a  strong  one  in 
ersified  farming. 

builds  up  the  soil.  From  75  to  90  per  cent, 
izing  constituents  of  the  food  consumed  is 
1  the  manure.  Dairying  makes  the  farmer 
t  by  giving  him,  daily,  a  salable  product, 
med  one  day  is  turned  into  cash  the  next, 
f  the  risk  incident  to  making  a  crop  of  corn 
5  avoided.  No  line  of  farming  in  the  South 
n  of  returns  as  dairying  when  intelligently 
rhe  long  growing  season  makes  the  dairyman 
indent  of  drought,  a  great  menace  at  times 
ctions,  especially  where  the  summers  are 
'  climate  is  most  salubrious.  Many  of  the 
ies  common  in  other  sections,  caused  by  close 


184 


housing  are  almost  unknown.  Cattle  can  be  turned 
every  day  so  far  as  temperature  is  concerned,  but  t 
should  be  housed  at  night  during  the  winter. 

The  demand  in  the  South  for  good  dairy  produc 
always  strong  and  especially  so  at  the  present  time 
it  is  likely  to  continue  so  for  many  years.  Cheese  i 
for  12  to  20  cents  per  pound,  butter  20  to  35  cents 
pound,  and  whole  milk  for  20  to  40  cents  per  gallon 
retail. 

In  calculating  the  cost  of  food  for  each  animal  in 
station  herd  the  value  of  home-grown  stuff  was  i 
mated.    Bought  stuff  is  figured  at  its  market  price. 


Hay   

Ensilage   

Oat  straw   

Cotton  seed  huUs   

SoUing  crops  (fed  green) 

Wheat  bran   

Cotton  seed   

Cotton  seed  meal   

Rice  polish   

Skim  milk   

The  value  placed  on  oat  straw  in  the  above  tabl( 
too  low.  Pasturage  is  estimated  at  fifty  cents  per  mc 
for  cows  and  grown  animals  and  thirty  cents  per  mc 
for  young  animals. 


Price  per  ton   Price  pei 
for  the  year     for  the 
1900-01.  1901- 
110  00  |] 
2  00 
5  00 
4  00 
2  00 

20  00  1 
9  00  ] 
20  00  2 

  ' 

.25c  per  cwt      30c  per 
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»wiiig  record  shows  what  tha  Blation  herd  did 
I  years  ending  September  Iv  1002 1 


1 

Age  at  beginning 
of  milking  year. 

i 

'iJ 

&  . 

be  c 
go 

ilk- 
Founds. 

1  ^ 

|i 

ist  of  keep,  in- 
cluding pasture. 

Cost  of  butter 
per  pound. 

Cost  of  milk  per 
gallon. 

•rofit  on  butter  at 
2.50.  per  poond. 

Yr  Mo 

8 

Onls 

Centa 

ersey. . 

7 

828|a,4l^2.8 

168.4 

924.29 

14.4 

5.7 

$17.8b 

ermy, . 

10-  2 

S04 

3.740.4 

205.4 

21.09 

10.2 

4.6 

30.39 

ersey . . 

6 

PIO 

4,6G5.7 

232.7 

24.90 

10.7 

4.4 

33.27 

ersey . . 

2 

o49 

3.095.6 

216.5 

20.69 

9.5 

5.3 

33.55 

ersey. , 

2-  6 

614 

5.065.8 

331.7 

24.28 

V.3 

3.8 

5S.71 

lolstein 

9-  . 

1003 

4,676.3 

215.3 

28.15 

13.0 

4.9 

25.83 

ersey. . 

.':.! 

4.21H.(i 

246.0 

23.06 

y-5 

4.6 

38.13 

782 

4,136.4 

230J 

mM 

lO.t 

4.7 

per  cent,  of  fat,  4.7. 

'TEMBER  1,  1901,  TO  SEPTEMBER  1,  1902. 


ersey . . 

7-10 

805 

4,581.3 

234.7 

130,97 

13" 

'2 

5 

5 

$27.69 

ersey. . 

11 

8S0 

4,806.6 

264.8 

30.21 

11 

4 

5 

1 

3$.99 

ersey. . 

7- 

1 

847 

3,519.9 

193.5 

22.74 

11 

7 

5. 

3 

25.73 

ersey . . 

3 

786 

2,271.2 

159.1 

15.43 

9.6 

6 

5 

24.50 

ersey. . 

3- 

8 

676 

4,316.0 

297.9 

26.31 

8 

8 

4, 

9 

48.25 

©rsey. . 

6 

814 

4,290.9 

225.0 

24.93 

11 

0 

4 

7 

31.50 

ersey. . 

2 

662 

3.321,5 

217.7 

22.49 

10 

3 

5 

5 

32.00 

ersey.. 

3- 

2 

692 

4,586.5 

286.0 

24.(5 

8 

6 

4 

9 

47.01 

led  Foil 

2-11 

1131 

2.262.2 

113.1 

20.90 

18 

4 

7 

5 

.|  810.3 

3.772.9 

221.3 

124.30 

11.4 

5 

4 

per  cent  of  fat»  6.00. 


^ter  profit  for  the  year  1900  and  1901  is  due 
ices  of  Ibiodetuffs,  more  copious  feeding  of 

iring  tlie  winter  and  a  bptter  summer  pasture, 
nt  of  grain  in  the  ration  usually  depended 
character  of  the  grain,  the  character  of  the 
the  condition  of  tlie  animals.  All  things  be- 
le,  a  well  developed  cow  several  montlis  along 
11  received  less  grain  per  1000  pounds  live 
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weight  than  a  cow  not  so  well  developed  and  not  so  j 
along  in  lactation.  With  cow  pea  hay  and  ensilage  t 
grain  part  of  the  ration  rarely  exceeded  6  and  7  lbs.  i 
day,  and  often  dropped  to  2  and  3  lbs.  per  day.  Ind 
criminate  feeding  of  grain  and  poor  cows  are  usua 
the  cause  of  losses  and  of  small  profits  to  the  dairymf 
Liberal,  judicious  feeding  and  kind  treatment  go  ha 
in  hand. 

Ada,  although  possessing  good  dairy  type,  carr 
considerable  flesh,  and  during  the  year  1900  and  IS 
gave  a  sjnall  profit,  it  being  an  off  year  with  h 
Clementina  is  the  poorest  cow.  She  is  of  the  b 
type  and  is  well  covered  with  heavy  flesh  The  fc 
cost  of  Houron  for  the  year  1901  and  1902  is  light.  S 
milked  heavily  when  fresh,  but  began  to  dry  off  ea 
and  then  cow  pea  hay  was  partially  substituted  for  gra 
Her  cost  of  keep  ($15.43)  for  the  year  190 J  and  1902 
low  because  she  calved  in  the  summer,  did  her  best 
grass  and  was  far  along  in  lactation  by  winter.  T 
allowed  light  feeding  of  grain  during  the  winter  (2  1 
per  day) ,  cow  pea  hay,  sorgum  hay  and  oat  straw  for 
ing  the  greater  part  of  her  ration.  The  advisability 
so  light  a  grain  ration  is  questioned.  A  long  pasti 
season  means  cheap  production. 

Young  cattle  are  usually  turned  to  pasture  the  lat 
part  of  March  and  are  not  taken  up  until  about  1 
middle  of  December.  Cows  are  turned  to  pasture  1 
middle  of  April,  and  then  receive  grain  only  while 
milk.  They  are  soiled  in  late  fall  but  depend  more 
less  on  pasture  until  the  first  of  December. 

On  the  whole  the  yearly  productions  are  smaller  th 
they  ought  to  be.  A  cow  should  give  from  6000  to  7( 
lbs.  of  milk  per  year  and  make  not  less  than  300  lbs. 
butter. 
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COST  OP  RAISING  HEIFER  CALVES. 

Hazena,  a  registered  Jersey  was  dropped  October  22, 

899,  and  weighed  56  lbs.  The  first  year  she  consumed 
59  lbs.  wliole  milk,  2738  lbs.  of  skim  milk,  66  lbs.  bran, 
124  lbs.  of  hay  and  was  on  pasture  161  days.  When  one 
'^ear  old  she  had  cost  $12.86  and  weighed  4H5  pounds, 
rhe  second  year  she  received  sorghum  hay,  ensihige,  oat 
traw,  cornstover  and  a  little  cotton  seed  and  bran,  and 
vas  on  pasture  224  days.  The  cost  of  keep  the  second 
'ear  was  $9.09  and  she  weighed  665  lbs.  She  dropped 
lev  first  calf  when  lacking  seven  days  of  being  two  years 
>ld.  Total  cost  of  keep  up  to  the  time  of  calving  was 
21.95.  . 

Ella,  a  registered  Jersey,  was  dropped  August  12, 

900,  and  weighed  50  lbs.  The  first  year  she  consumed 
;59.5  pounds  of  whole  milk,  1195  pounds  skim  milk, 
80  pounds  bran,  63  pounds  of  corn  meal,  405  pounds 
lay  and  was  on  pasture  ilA  days.  She  cost,  including 
►asture,  during  her  first  year,  $11.65,  and  weighed  when 
2  months  old  340  pounds. 

The  second  year,  aside  from  pasture,  she  received 
otton  seed,  cornstover,  oat  straw  and  ensilage.  She 
Topped  her  first  calf  when  22  months  old^  The  cost  of 
eep  the  second  year  up  to  time  of  calving  was  $7.61, 
aaking  a  total  cost  of  $19.26. 

Peggy,  another  Jersey,  was  dropped  July  23,  1900, 
,nd  weighed  36  pounds.  The  first  year  she  consumed 
87.6  pounds  whole  milk,  1097  pounds  skim  milk,  191.6 
lounds  bran,  67.8  pounds  corn  meal,  399  pounds  hay 
,nd  was  on  pasture  91  days.  She  cost  $11.49  and 
ireighed  350  pounds  when  one  year  old.  The  second 
ear  she  received  the  same  kind  of  feed  as  Ella.  She 
Topped  her  first  calf  when  just  two  year  old.    The  cost 
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of  keep  the  second  year  was  $7.99,  and  the  total  cost  of 
keep  was  $19.48. 

Jenny,  a  registered  Jersey,  was  dropped  November 
24,  1900,  and  weighed  38  pounds.  The  first  year  she 
consumed  52  pounds  whole  milk,  1740  pounds  skim 
milk,  45.5  pounds  bran,  17d  pounds  hay  and  was  on 
pasture  217  days.  She  cost  $9.60  and  weighed  295 
pounds  at  one  year  old. 

The  second  year  she  received  the  same  kind  of  food  as 
Ella  and  Peggy.  By  reason  of  an  accidental  service  she 
dropped  her  first  calf  June  24,  1902,  at  nineteen  months 
of  age,  and  then  weighed  445  pounds.  The  cost  of  keep 
for  the  second  year  was  $7.61,  and  the  total  cost  of  keep 
for  nineteen  months  was  $17.21. 

Alamarzena,  another  registered  Jersey,  was  dropped 
April  16,  1901,  and  weighed  50  pounds.  She  received 
the  same  kind  of  food  as  the  others  mentioned  above. 
When  one  year  old  she  weighed  350  pounds  and  cost 
$13.66. 

Mabel,  Hazena's  first  calf,  was  dropped  October  15, 
1901,  and  weighed  43  pounds.  She  consumed  92  pounds 
whole  milk,  1191.2  pounds  skim  milk,  322.7  pounds  hay, 
204.2  potinds  bran,  and  was  on  pasture  165  days.  The 
total  cost  of  keep  at  one  year  old  was  $11.40. 


Summary  of  Cost  of  Raising  Heifer  Calves, 


Total 

Cos  of 

Cost 

cost  of 

NAME. 

keep  the 

keep  lioe 

keep  to 

first  year. 

second 

time  of 

year. 

calving-. 

112  86 

19  09 

121  95 

9  60 

7  61 

17  21 

11  49 

7  99 

19  48 

11  65 

7  61 

19  26 

13  66 

11  40 

111  77 

18  07 

119  47 
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I,  Peggy  and  Jenny  are  undersize  and  would  not 
been  bred  so  early  as  they  were  had  not  a  neigh- 
bull,  in  an  enjoining  pasture,  broken  into  the  Sta- 
erd.  They  are  very  small,  due  mainly  to  early 
ng  and  to  a  small  consumption  of  skim  milk  wlien 
ioung  calves. 

re  can  be  no  set  age  at  which  young  dairy  heifers 
1  be  bred.  If  they  are  well  developed,  strong  and 
7  they  should  drop  their  first  calf  when  24  to  30 
IS  old. 

fers  should  be  kept  growing  from  the  time  they 
•rn  until  they  reach  maturity.  A  shortage  of  afew 
s  worth  of  feed  on  the  calf  will  mean  a  loss  of 

dollars  at  the  pail  when  the  calf  becomes  a  cow. 
terial  advancement  is  to  be  made  in  animal  breed- 
e  pregnant  mother  must  be  well  fed.  The  foetus 
1  be  well  nourished  from  the  time  the  dam  con- 

until  it  is  dropped  and  has  reached  the  goal  to 

it  is  destined. 

aBMOVING  BITTER  WEED  TASTE  FROM  CREAM. 

'ing  the  last  three  years  considerable  effort  has 
Tiade  to  find  a  means  by  which  the  odor  and  taste 
d  onion  and  bitter  weed  may  be  removed  from  milk 
•eam.  In  the  spring  of  1901  the  writer  was  re- 
jd  to  try  a  patent  compound  claimed  to  remove  all 
of  weedy  taste  from  milk.  It  was  fed  to  the  Sta- 
erd  according  to  the  directions  of  the  manufacturer 
Lir  weeks,  in  which  time  it  proved  to  be  an  absolute 
e.  Cooking  soda  (saleratus)  was  also  given  a  like 
but  failed  of  the  purpose  claimed  for  it  by  some 
3.  Having  failed  so  far  to  find  anything  that  when 
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fed  to  the  cows  would  remove  weedy  taste  in  the  rr 
the  next  step  was  treating  the  milk  and  cream. 

The  following  are  creamery  notes  taken  in  the  carr; 
out  of  this  work  : 

Treatment  of  cream  before  run- '   Notes  on  treated  cream 


ning  llirdugh  the  separator. 

One  gallon  of  cream  was  thor- 
oughly mixed  with  2  gallons  of 
water,  at  a  temperature  of  150° 
F.,  in  which  one  ounce  of  salt- 
peter had  been  thoroughly  dis- 
solved. 


coming  from  the  separator; 
untreated  cream  being  very 


Bitterness  removed,  but  1 
of  cream  not  good,  rather  so 


Same  as  above,  but  no  saltpeter  Not  a  trace  of  bitterness  i 
used.  washed  cream. 


One  gallon  of  cream  was  thor- 
oughly mixed  with  2  gallons  of 
water  at  a  temperature  of  160''  F. 


Not  a  trace  of  bitterness  1 
cream,  and  of  a  fine  flavor. 


One  gaUon  of  cream  was  thor- 
oughly mixed  with  2  gallons  of    Bitterness  removed,  but  c 
water  at  a  temperature  of  160**  F.,ljj^^|.  y^jy  g^^^ 
and  containing  1  oz.  of  saltpeter. 


One  gallon  of  cream  was  thor- 
oughly mixed  with  2  gallons  of 
water  at  a  temperature  of  160**  F. 

One  gallon  of  cream  was  thor- 
oughly mixed  with  2  gallons  of 
water  at  a  temperature  of  74"  F. 

One  gallon  of  cream  was  thor- 
oughly mixed  with  2  gallons  ofj^^^^^^^^^ 
water  at  a  temperature  of  74**  F. 


Bitterness  removed. 


Bitterness  removed. 


I   Excellent  cream,  not  a  in 


One  gallon  of  cream  was  thor-  a  slight  trace  of  bittemc 
oughly  mixed  with  2  gallons  of  the  cream,  but  this  would  not 
water  at  a  temperature  of  68"  F.'narily  be  detected. 


One  gallon  of  cream  was  thor- 
oughly mixed  with  2  gallons  of 
water  at  a  temperature  of  69"  F.l 


Slight  trace  of  bitterness  1 
cream. 
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ed  taste  was  removed  entirely  from  cream  by 
mixing  it  with  two  or  more  parts  of  water  at 
ature  above  70  deg.  Fahrenheit,  and  then 
)  whole  through  the  separator. 

dissolved  in  water  was  tried  as  an  aid 
g  the  bitterness,  but  as  good  results  were 
hout  it  as  with  it. 

and  slowly  heating  milk  and  cream  to  various 
jratures  did  not  remove  bitterness  but  often 
cooked  taste. 

ade  from  washed  cream  (as  above)  was  pro- 
je  of  all  bitterness  by  the  Station  customers, 
le  from  unwashed  cream  was  decidedly  bad 
en  rejected  by  the  customers.  No  means  were 
move  the  bitter  weed  taste  from  whole  milk 
ring  of  1902  milk  and  cream  were  treated  for 
nion  flavor  the  same  as  in  the  previous  year 
3r  weed  taste. 
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The'  following  are  the  creamery  notes  taken  i 
course  of  this  work  : 


Treatment  of  cream  t>etore  run- 
ning it  through  the  separator. 

One  gallon  of  cream  was  thor- 
oughly mixed  with  three  gallons 
of  water  at  a  temperature  of  90" 
F. 

One  gallon  of  cream  was  mixed 
with  two  gallons  of  water,  at  a 
temperature  of  90*  F.,  in  which 
was  dissolved  one  ounce  of  salt 
peter. 

Same  as  preceding  treatment 

Same  as  preceding  treatment 
except  temperature  of  water  100 
F. 

Same  as  preceding  treatment 

One  gallon  of  cream  was  mixed 
with  two  gallons  of  water  at  a 
temperature  of  212®  F.,  in  which 
was  dissolved  one  ounce  of  salt- 
peter. 


Same  as  preceding  treatment 


Same  as  preceding  treatment 

One  gallon  of  cream  was  mixed 
with  two  gallons  of  water,  at  a 
temperature  of  95"  F. 


Notet  on  the  treated 
after  coming  from  the  se, 

Flavor  not  removed;  ere 
bad. 


Flavor  bad,  and  made  i 
bj  the  use  of  saltpeter. 


Flavor  still  bad. 
Flavor  sUll  bad. 
Flavor  bad. 

Flavor  still  bad. 


Flavor   very   bad,  and 
from  this  cream  was  reje< 
:he  station  customers. 

Same  result  as  above. 


Cream  bad. 


Digitized  by 


1S3 

and  taste  of  wild  onion  was  not  removed  from 
id  cream  by  any  method  of  treatment  employ- 
was  washed  as  above  with  and  without  salt- 
at  different  temperatures,  but  the  onion  taste 
we:e  not  removed.  Butter  made  from  the 
am  was  rejected  by  the  Station  customers, 
d  slowly  heating  milk  and  cream  to  various 
eratures  did  not  remove  the  objectionable 
nparted  by  the  onion. 

as  thoroughly  mixed  with  ether  and  carbon 
and  these  were  then  evaporated.  The  onion 
partly  removed  in  both  cases,  but  the  cream 
lough  of  the  ether  and  carbon  bisulphide  to 
nfit  for  use, 

pound  in  the  bitter  weed  which  gives  milk  a 
)  is  held  very  largely,  if  not  entirely,  in  the 
1.  The  more  completely  the  serum  is  separ- 
;he  fat  the  less  is  the  degree  of  bitterness  in 
The  compound  in  the  wild  onion  which 
a  bad  flavor  is  held  very  largely,  if  not  en- 
he  fat,  and  the  more  completely  the  serum  is 
from  the  fat  the  more  concentrated  is  the 
r  in  the  cream. 

;  cream  makes  it  thick  and  necessitates  adding 
ie  skim  milk,  which  may  be  a  starter,  to  bring 
►per  consistency  before  churning.  If  a  large 
starter  is  used  to  thin  with,  a  shorter  length 
required  for  ripening,  therefore  the  cream 
ratched  closely  until  the  proper  degree  of  ripe- 
ihed . 

n  starter  as  used  above  means  sour  milk  that 
;our  the  cream . 

Dntaining  bad  flavors  but  not  sour  enough  to 
ed,  can  often  be  improved  by  washing.  The 
cream  the  less  likely  is  it  to  sour  and  clabber. 


I 
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DIFFERENT  SYSTEMS  OF  CREAMING. 

The  question  is  often  asked,  does  it  pay  to  run  a  ere 
separator  for  a  small  amount  of  milk. 

The  following  table  gives  the  average  per  cent,  of 
left  in  the  skim  milk  by  the  different  systems  of  crej 
ing,  but  at  different  temperatures.    As  the  use  of 
on  the  average  farm  in  Alabama,  is  generally  out  of 
question,  it  was  not  used,  but  conditions  were  taker 
they  exist  on  the  average  farm,  and  the  results  seen 
are  believed  to  be  fairly  representative  of  practical  c 
ditions.    This  work  was  done  in  August  when 
weather  was  hot,  except  that  one  of  the  deep  setting  t 
was  made  in  April. 

SEPARATOR  VERStS  DEEP  SETTING  VERSUS  SHALLOW  Pi 


System. 

Separator   

Deep  setting  

Deep  setting   

Shallow  pans   


Temperature,        Per  cent  of  fa 
Degrees  F.  skim  miU 


Average. 

Min. 

81.0 

.03 

.01 

50.0 

.64 

.80 

83.6 

1.30 

.80 

86.7 

.60 

.36 

There  is  a  heavy  loss  in  creaming  milk  by  thegra 
system.  During  hot  weather  the  loss  may  be  one-foi 
to  one-third  of  the  total  butter  fat.  Shallow  pans  { 
better  results  than  deop  cans.  With  the  separator 
loss  of  fat  in  the  skim  milk  was  very  slight,  hai 
worth  considering.  Where  facilities  for  handling  en 
and  butter  can  be  had,  and  where  the  skim  milk  is  p 
tically  wasted,  it  will  pay,  according  to  the  data  in 
above  table,  to  have  a  separator  for  even  as  small  a  n 
ber  as  two  good  cows.  These  two  cows  together  oi 
to  produce  12,000  pounds  of  milk  per  year.  Oue-eif 
of  the  whole  milk  being  cream,  there  will  be  10 
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is  of  skim  milk.  As  the  separator  leaves  only  .03 
e  per  cent,  of  fat  in  the  skim  milk,  there  will  be  a 
luring  the  year  of  3.1  pounds  of  butter  fat,  the 
alent  of  3.6  pounds  of  butter.  With  deep  set- 
at  a  temperature  of  83.6  degrees  Fahrenheit  (a 
approximation  to  our  summer  temperature),  there 
)e  a  loss  of  159  pounds  of  butter  in  the  skim  milk, 
jen  one-third  and  one-fourth  of  the  total.  With 
)w  pan  setting  at  a  temperature  of  8o.7  degrees 
3nheit,  the  loss  will  be  73.5  pounds  of  butter  in  the 
milk.  Along  with  the  saving  of  butter  fat  a  sepa- 
gives  better  cream,  a  better  butter  and  better  skim 
The  cream  separator  is  indispensable  to  the 
man  of  the  Gulf  States  of  the  South. 

EFFECT  OF  FOOD  ON  THE  MELTING  POINT  AND  VOL- 
ATILE ACIDS  OF  BUTTER. 

the  year  1901  feeding  experiments  were  carried  on 
certain  the  effect  of  different  amounts  of  cotton  seed, 
1  seed  meal  and  cotton  seed  hulls,  in  combination 
bran  and  sorghum  hay,  on  the  composition  of  but- 
nd  for  this  purpose  six  cows  were  divided  into  two 
)f  three  each.  They  were  fed  in  the  barn  all  that 
would  eat  up  clean  twice  a  day,  and  were  confined 
ills  during  the  night.  One  week  of  preparatory 
ig  preceded  the  experiment  proper,  which  lasted 
•ur  weeks. 
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FOOD  AND  AVERAGE  COMPOSITION  OF  BUTTER  FROM  E 
KIND  OF  FOOD. 


Group. 

BatioiL 

Melting  point  of  butter 
degrees  centigrade. 

C.  of  alkali  required 
to  neutralize  tbe  volatile 

d 

I 

y  pounds  cotton  seed 
3  pounds  bran 
10  pounds  sorgum  hay 

41.1 

II 

51/4  pounas  cotton  seed  meal 

3  pounds  bran 

10  pounds  cotton  seed  hulls 

id.f 

There  is  practically  no  difference  in  the  melting  p 
and  volatile  acids  of  the  butter  made  from  the  al 

rations. 

Analysis  of  a  sample  of  Northern  butter,  made  a 
same  time,  in  which  no  cotton  seed  prodaets  were 
gave  a  raelting  point  of  24,5  degrees  (centigrade), 
required  13,5  c.  c.  of  alkali  to  nejitralize  the  vol 
acids  in  2.6  grams  of  fat. 

During  April  and  May  nine  cows  were  divided 
four  lots  of  two  cows  each  and  one  lot  of  one  cow.  1 
were  fed  grain  night  and  morning  and  confined  to 
barn  only  while  eating  their  grain  and  being  mil 
Pasture  was  the  only  forage  received  and  conseque 
all  received  of  it  alike.  The  feeding  period  proper  If 
three  weeks. 
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AVERAQE  COMPOBITION  OF  BUTTER  FROM  BACH 
KIND  OF  FOOD. 


Ration. 

Melting  point  of  butter 
degrees  centigrade. 

|C.  C.  of  alkali  required 
to  neutralize  the  volatile 

acid  in  2.5  grams  of  fat. 

"3~p6uhds~cotton  seed 
1  pound  bran 

41. 7« 

3  pounds  co.ixm  seed  meal 
1  pound  bran 

41.92 

5  pounds  cotton  seed  meal 
1  pound  bran 

8'  pound8~cottbn  seed  mesJ 
1  pound  bran 

S9.6 

10.17 

40.84 

10.1 

4  pounds  bran 

38.6 

cotton  seed  and  cotton  seed  meal  to  cows  on 
ad  a  slight  eflfect  in  hardening  the  butter,  in- 
he  melting  point  from  1  to  3  degrees  centi- 
hree  pounds  of  cotton  seed  meal  and  OM 
bran  gave  as  hard  a  butter  as  eight  pounds  of 
i  meal  and  one  pound  of  bran, 
atile  acids  in  the  butter  were  not  materiallj 
7  the  different  rations. 


■o 
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MILK  PKBSERVATIVES. 

7  of  milk  preservatives  for  composite  testing, 
I  in  order  to  ascertain  the  one  best  suited  to 
ions.  Potassium  bichromate,  mercuric  chloride 
ilin  were  used.  Each  cow's  milk  was  sampled 
i  drawn,  and  the  sample  taken  was  put  into  a 
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glass  jar.    At  the  end  of  the  week  these  composite 
pies  of  milk  were  tested  for  butter  fat  and  notes  ta 
which  are  herewith  presented. 


PoUssium  bichromate, 
grains  used  for  one 
pint  of  milk. 

Mercuric  chloride, 
'    grains  used  for  one 
pint  of  milk. 

Formalin. 

3.08 
3.82 
4.62 
5.35 

3.85 
4.62 
6.16 
7.7 

3.08 
3.82 
4.62 
5.35 

3.85 
4.62 
6.16 
7.7 

^/^%mixture|i 

Winter. . 
Winter. . 
Winter. . 
Winter. . 
Winter. . 
Winter. . 
Winter. . 
Winiter. . 
Summer. 
Summer. 
Summer. 
Summer. 
Summer. 
Summer. 
Summer. 
Summer. 


Remarks, 


Test  very  good. 
Test  fairly  gooi 
Test  fairly  goo< 
Test  fairly  good 
Test  very  poor. 
Test  not  satisfi 
Test  not  satisfi 
Test  not  satisfi 
Test  not  satisf 
Test  not  satisf 
Test  not  satisf 
Test  not  satisf 
Test  not  satisf 
Test  not  satisf 
Test  not  satisf 
Test  not  satisf 
I  Very  satisf  actor 
■  clear,  no  sedir 
below  fat  line 


Three  to  four  grains  of  potassium  bichromate  in  t 
of  milk  served  fairly  well  as  a  preservative,  this  i 
rial  being  best  in  the  winter  but  requiring  too  free 
duplication  of  test  in  the  summer  when  the  weatl 
hot.  It  causes  a  more  or  less  leathery  condition  o 
cream  which  is  difficult  to  re-eraulsify,  and  in 
weather  the  milk  often  undergoes  a  fermentation  v 
causes  a  loss  of  butter  fat.  The  milk  should  not  be 
one  week  old  before  being  tested. 

Mercuric  chloride  proved  unsatisfactory  in  n 
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y  test  with  cumposite  samples.   The  tests  were  tery 


ne-half  pei*  i^nt.  formalin  (40  per  cent,  formalde- 

e)  proved  tlie  most  satisfactory  of  the  three  preserva- 
s  tried  and  is  now  being  used  entirely  at  the  Station', 
f  a  t6a%poonful  of  formaliii  to  one  pint  of  milk 
[68  a  one-half  per  cent,  mixture, 
Otassium  bichromate,  mercuric  chloride  and  forma- 
are  poisonous  when  taken  internally  and  should  be 
Altd  with  care. 

ne-faaU  teaspoonful  of  formalin  will  keep  a  pint  of 
V  in  good  condition  for  testing  for  one  month  in  any 

;on. 

CHCRI7III0  BXPBEIMSNTS. 

►uring  the  winter  of  1900  and  1901  experiments  were 
•ied  on  to  ascertain  the  degree  to  whicli  cream  should 
ill  before  being  churned.  It  has  usually  been  assumed 
t  a  fairly  high  per  cent,  of  acid  and  a  high  tempera- 
3  are  neceissary  in  churning  the  cream  of  milk  from 
's  receiving  cotton  seed  or  cotton  seed  meal. 
leratc  acidity  and  high  tvmpcratiire  conipared  with 
low  iwiditif  and  low  Utnpemture. 
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In  the  14  trials  with  an  acidity  of  .37  per  cent,  an 
temperature  of  70  degrees  Farenheit,  the  minimum  j 
maximum  per  cent,  of  fat  in  the  buttermilk  was  .1  f 
2.5  per  cent,  respectively.  In  the  ten  trials  with  an  ac 
ity  of  .26  per  cent,  and  a  temperature  of  63  deg.  Fahr 
heit,  the  minimum  and  maximum  per  cent,  of  fat  in  b 
termilk  was  .05  and  .5  per  cent,  respectively.  The  m 
exhaustive  churning  was  made  in  40  minutes  at  a  u 
peratureof  67  deg.  Fahrenheit,  with  an  acidity  of  .49 
cent.  A  ten  gallon  churn  was  used  in  this  work, 
of  the  cream  was  from  cows  receiving  a  heavy  ratioi 
uncooked  cotton  seed.  The  tests  were  made  during 
time  when  cows  were  on  dry  food. 

In  connection  with  this  work  notes  were  taken  on 
churnability  of  cream  containing  high  and  low  perc( 
ages  of  fat.  Cream  containing  50  per  cent,  fat  or  ni 
stuck  to  the  sides  of  the  churn  and  usually  had  tc 
thinned  with  water  before  the  churning  was  comph 
The  best  churnings  were  made  with  cream  contain 
33  per  cent.  fat.  Cream  containing  less  than  25  or 
per  cent,  fat  did  not  churn  well,  it  being  too  thin.  ' 
cream  containing  50  or  60  per  cent,  fat  had  better  k€ 
ing  qualities  than  the  cream  containing  25  or  30 
cent,  fat,  because  a  large  per  cent,  of  the  bacteria  t 
cause  trouble  in  the  latter  was  eliminated  in  the  si 
milk.  In  ripening  thick  cream  a  large  quantity  < 
weak  starter  should  be  used.  This  will  give  good  < 
sistency  to  the  cream  and  consequently  a  better  churt 
will  be  secured. 

Churning  whole  milk  with  dash  and  barrel  churn 
As  nearly  all  of  the  butter  made  in  Alabama  is  na 
from  whole  milk  by  the  use  of  the  dash  churn  a 
trials  of  comparing  the  dash  chum  with  the  ba 
chum  were  considered  expedient 
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DASH  CHURN  VS.  BARREL  CHURN. 


12-GALLON  BARREL  CHURN. 


Temp,  of  milk 

J  fer  (ient 

when  churned, 

Minutes  churning. 

of  tat  \n 

ned. 

Degrees  Fah. 

'Bottermilk. 

66 

55 

.55 

86 

23 

.42 

85 

13 

1. 

70 

60 

1. 

75 

16 

.5 

76.2 

83.4 

.69 

3-GALLON  DASH  CHURN. 

75 

16 

.5 

80 

15 

.5 

85 

15 

1. 

85 

40 

.4 

66 

10  1 

.55 

78.2 

37.4 

.59 

ng  to  the  above  reported  trials,  with  their 
itions,  the  dash  chum  gives  practically  the 
Its  as  the  barrel  churn,  and  vise  versa.  In 
eported  above  the  milk,  when  churned,  was  in  - 
[ition,  and  was  well  clabbered, 
le  barrel  churn  the  buttermilk  can  be  drawn 
he  bottom,  and  the  butter  washed  better  and 
y  than  with  the  dash  churn.  This  is  the  only 
that  the  author  can  see  of  the  barrel  chum 
[ash  chum  for  churning  whole  milk, 
thod  of  churning  whole  milk  is  practicable 
ible  in  the  South  during  the  summer  months 
weather  is  hot  and  ice  can  not  be  had,  and 
>f  the  buttermilk  is  consumed  by  the  family. 
>d  butter  for  local  and  immediate  consump- 
e  made  if  the  milk  is  cooled  as  much  as  pos- 
i  drawn,  and  sour  milk  (starter)  of  good 
ded  immediately.  When  the  temperature  can 
[trolled  to  any  extent  the  ripening  (souring) 
jin  at  once. 
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Modern  dairy  liietliods  must  be  adopted  by  the  Sou 
if  it  ret*eives  the  full  benefit  of  its  natural  dairy  a 
rantages,  . 


SUMMARY. 

1.  The  average  yearly  production  per  cow  in  t 
Station  hei'd,  for  the  two  years  ending  September 
1902,  was  3964.6  p>und9  of  milk  and  223  pounds  of  bi 
ter-  The  average  yearly  cost  of  keep  i>er  cow  was  $24.0 
the  average  cost  of  butte?'  per  pound  was  11  cents,  a 
the  average  cost  of  milk  per  gallon  was  5.5  cents. 

2.  The  average  cost  of  raising  a  heifer  calf  the  fi 
year  was  $11.77,  the  second  year  $8.07  and  the  total  a 
to  time  of  calving  was  $19.47. 

3.  Bitter  weed  taste  was  removed  from  cream 
mixing  it  with  two  or  more  parts  of  water  at  any  te 
perature  above  70  deg.  Fahrenheit  and  then  running 
through  a  cream  separator.  No  means  were  found 
which  bitter  weed  taste  could  be  removed  from  milk.  T 
compound  in  the  bitter  weed  which  gives  milk  a  bit 
taste  is  held  very  largely,  if  not  entirely,  in  the  m 
serum  The  more  completely  the  serum  is  separat 
from  the  fat  the  less  is  the  degree  of  bitterness  in  i 
cream.  . 

.4  Wild  onion  flavor  wns  not  removed  from  crej 
by  mixing  it  with  water  and  then  running  it  throu 
the  cream  separator.  Saltpeter  dissolved  in  the  water  tli 
used  was  of  no  value.  No  method  was  found  by  whi 
the  onion  flavor  could  be  removed  from  either  milk 
cream.  The  compound  in  the  wild  onion  which  gi^ 
milk  a  bad  flavor  is  held  very  largely,  if  not  entirely, 
the  fat,  and  the  more  completely  the  serum  is  separai 
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i,t  the  more  concentrated  is  the  onion  flavor  in 

.average  percentages  of  fat  left  in  the  skim 
B  separator,  deep  cans  and  shallow  pans  were 
1 .6  resijectively .  Shallow  pans  gave  decidedly 
ilts  than  deep  cans.  The  separator  is  indis- 
'  the  dairymen  of  the  South, 
ition  consisting  of  9  lbs.  cotton  ^eed.  3  lbs. 
I  and  10  lbs.  sorghum  hay  gave  a  butter  prac- 
ai  in  firmness  and  volatile  acids  to  a  butter 
on  consisting  of  5i  lbs.  cotton  seed  meal,  3 
btran,  and  10  lbs.  of  cotton  seed  hulls.  Feed- 
seed  and  cotton  seed  meal  to  cows  on  pasture 
he  melting  point  of  the  butter  1  to  3  degrees 
Three  pounds  of  cotton  seed  meal  and 
of  wheat  bran  gave  as  hard  a  butter  as  eight 
lotton  seed  meal  and  one  pound  of  br«an.  The 
ds  in  the  butter  were  not  materially  affected 
■erent  rations. 

ssium  bichromate,  mercuric  chloride  and 
A^ere   tried   as  preservatives  for  composite 

One-half  per  cent,  mixture  of  formalin  (40 
)rmaldehyde)  gave  the  best  results.  One-half 
I  of  formalin  will  keep  a  pint  of  milk.in  good 
•or  testing  for  one  month, 
burning  cream  from  cows  receiving  cotton 
)tton  seed  meal  .25  of  1  per  cent,  lactic  acid  in 

with  a  temperature  of  63  deg.  Fahrenheit, 
►re  exhaustive  churning  than  .37  of  one  per 
tctic  acid  with  a  temperature  of  70  degrees 

churning  experiment  of  five  trials,  the  dask 
c^ed  as  satisfactory  as  the  barrel  churn  for 
^'hole  milk. 
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QKAZING  AND  FEEDING  EXPERIMENTS  WITH 

PIGS. 


By  J.  F.  DuGGAR. 


Summary, 

Pigs  madie  a  more  economical  growth  just  after  wean- 
ing than  did  sow  and  pigs  just  before  weaning  time. 

The  following  plamts  were  tested  as  hog  food,  the 
hogs  doing  the  harvesting;  these  plants  are  available 
for  use  in  the  months  indicated: 

Spanish  peanuts,  August  to  December. 

Chufas,  Novemiber  to  March. 

Cowpeas,  July  to  November. 

Sweet  potatoes,  August  to  November. 

Sorghum,  July  to  November. 

Vetch  and  oats,  March,  April  and  May. 

Dwarf  Essex  rape  (spring  sown),  May  and  June. 

Dwarf  Essex  rape  (fall  sown),  December,  January, 
February,  March,  and  part  of  April. 

Im  most  cases  it  was  necessary  to  feed,  in  addition 
to  the  above  crops,  from  one-fourth  to  one-half  of  the 
usual  ration  of  grain.  If  we  assume  that  of  this  grain 
5  pounds  was  required  to  produce  one  pound  of  in- 
crease in  live  weight,  we  have  left  the  following  amount 
of  growth  of  shoate  attributable  to  am  acre  of  each 
crop  after  deducting  the  gains  due  to  the  grain  con- 
sumed. 

Peanuts  (with  grain)  in  7  tests  averaged  333  pounds 
of  growith,  now  worth  |16.65. 

Peanuts  alone  in  2  tests  aiveraged  281  pounds,  worth 
fl4.05. 
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Chufas  in  2  teste  averaged  307  pounds,  worth  |15.35. 
Cowpeas  in  2  teste  averaged  229  pounds,  worth  |11.45. 
Essex  rape  in  2  teste  averaged  452  pounds,  worth 
f22.50. 

Sorghum  in  2  teste  averaged  174  pounds,  worth  |8.70. 

One  acre  of  the  be^  of  these  crops  (peanute,  rape, 
and  chufas)  afforded  pasturage  for  one  month  for  at 
least  25  100-pound  shoate,  when,  a  half  ration  of  grain 
was  fed. 

The  average  amounte  of  grain  required  to  make  one 
pound  of  growth  on  shoats,  consuming  also  the  crops  be- 
low, were  as  follows: 

1.77  pounds  of  grain  with  peanute; 
2.30  pounds  of  grain  with  chufas; 
3.07  pounds  of  grain  with  cowi)eas; 
2.68  pounds  of  grain  with  rape; 
3.70  pounds  of  grain  with  sorghum; 
3.13  pounds  of  grain  Avith  sweet  potatoes. 

Pigs  grazing  on  sorghum,  fully  headed  out,  ate  only 
12  per  cent  less  grain  per  pound  of  growth  than  those 
supported  entirely  on  com. 

Shoate  fed  on  a  mixture  of  com  meal  and  of  20  or 
25  per  cent  cotton  seed  meal  in  most  experimente  atje 
but  littie  food  and  made  very  slow  growth.  In  other 
e(xi)erimente  they  required  only  3.84  and  4.68  pounda 
of  this  mixture  per  pound  of  growth. 

The  feeding  of  cotton  seed  meal  as  part  of  the  grain 
ration  for  34  to  38  days  in  most  cases  had  a  poisonoui 
effect  on  shoate  weighing  from  59  to  118  pounds  each. 
No  ill  effect  was  noticed  prior  to  the  thirty-third  day 
and!  some  pigs  showed  no  perceptible  ill  effecte  on  the 
thirty-second  day. 


►n  seed  meal  caused  death  or  sickness  of  shoats 
onstituting  one-fifth  or  one-fourth  of  the  grain 
whether  the  cotton,  seed  meal  mixture  was 
Qe  or  in  connection  with  a  bountiful  sujpply  of 
[)rghum  or  peanuts. 

dated  on  a  basis  of  100  pounds  live  weight,  daily 
f  .25,  .40,  .41  and  .53  of  a  pound  of  cottoln  seed 
r  34  to  38  days  caused  sickness  or  death ;  .61  of 
i  daily  for  35  days  fed  in  different  years  to 
of  practically  the  same  size  caused  evident  un- 
n  one  experiment,  while  in  the  other  no  imme- 
ffects  were  discernible.  Shoats  averaging  143 
in  weight  were  not  hurt  by  eating  for  31  days 
pound  of  cottotn  seed  meal  daily  per  100  pounds' 
ight  Evidently  the  younger  the  pig  the  more 
ible  they  are  to  cotton  seed  mieal  i>oisoning. 
lealth  of  shoats  was  injuriously  affected  or  death 
I,  where,  in  an  exclusive  mixed  grain  ration,  the 
of  cotton  seed  meal  consumed  per  100  pounds 
weight  reached,  with  the  spaallest  shoats  9.2 
and  with  larger  shoats,  21.4  pounds;  while  in 
experiment  21.5  pounds  of  cotton  seed  meal 
isumed  per  hundred  weight  without  immediate 
es  of  injury,  and  in  a  fourth  experiment  22.6 
per  100  pounds  of  live  weight  was  consumed 
,  visible  effects  on  the  health  of  large  shoats. 
a  cotton  seed  meal  mixture  was  fed  in  connec- 
th  grazed  sorghum,  cut  sorghum,  or  grazed  pear 
)xic  effects  were  manifested  when  respectively 
.9  amd  17.7  pounds  of  cotton  seed  meal  per  hun- 
3ight  had  been  consumed.  We  obtained  highly 
tory  growth  when  somie  cotton  seed  meal  was 
short  periods  to  shoats  while  grazing  peanuts, 
iits  fed  up  to  the  date  of  slaughter  made  a  very 
d.   Chufas  softened  the  lard  to  an  almost  equal 
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The  feeding  of  grain  of  any  of  the  kinds  tested  to 
pigs  whose  flesh  liad  previously  been  softened  by  feed- 
ing on  peanuts  greatly  solidified  the  lard,  but  the  ex- 
clusive feedimg  of  grain  for  26  to  35  days  just  before 
butchei-ing  failed  to  make  the  flesh  and  lard  as  firm 
as  that  of  pigs  which  had  never  consumed  peanuts. 

When  a  mixture  was  fed  containing  20  or  25  per  cent 
of  cotton  seed  meal  and  the  remainder  com  meal,  the 
melting  point  of  the  lard  was  3.4  degrees  F.  higher 
than  when  only  com  meal  was  fed. 

Rice  bran  was  not  relished  by  hogs  and  it  did  not 
afford  xapid  growth. 

Rice  polish  in  5  experiments  proved  superior  to  corn 
meal.  One  pound  of  growth  required  only  3.73  pounds 
of  rice  polish  as  compared'  with  4.74  pounds  of  com 
meal.  Hence  78.6  pounds  of  polish  were  equal  to  100 
pounds  of  com  meal  for  shoats. 

Corn  hearts  proved  decidedly  inferior  to  corn  meal, 
and  to  cowpea  mieal. 

Skim  milk  in  n^xierate  amount  saved  about  half  of 
the  usual  quantity  of  grain  in  the  ration  of  shoats. 


Hogs  are  profitable  property.  Now  that  the  prices 
of  live  hogs  and  of  meat  are  unusually  high  this  lesson 
is  being  brought  home  most  forcefully.  Hogs  were 
profitable  even  when  they  sold  on  foot  at  3  to  3^  eentfi 
a  poumd  as  tJiey  did  locally  when  our  earlier  experi- 
ments, published  in  Bulletins  Nos.  82  ami  93  of  this 
station,  were  under  way. 

Whatever  the  price  of  hogs  or  of  pork  it  is  necessary 
to  the  maximum  profit  that  we  make  sparing  use  od 
com  in  most  portions  of  the  Gulf  States.  We  need  tc 
economize  in  the  use  of  com,  not  by  stinting  the  totaJ 
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it  of  food  offered,  but  by  making  use  of  other  cfops 
cam  jiwwn  on  certain  soils  at  less  expense  or 
ai*e  more  eflfective  foods.  To  ascertain  the  rela- 
Drk-producing  values  of  some  of  the  special  hog 
and  their  effect  on  the  quality  of  flesh  and  lard 
!en  tlie  principal  aim  of  most  of  the  experinHliSiiil 
i  bulletin. 

«  experiments  herein  recorded  extend  over  a 
of  four  years.    During  the  flrsiti  year  of  this 
the  details  of  feeding  ami  weighing  were  in  i&e 
of  Mr.  T.  U.  Culver.    Duiriing  the  last  three  yi  ai^s 
111  of  the  work  ha>i  been  done  by  Mr.  R.  W.  Clark, 
ly  Assistant  Agriculturist  of  this  Station.  IJb 
f  these  acknowledgements  are  due  for  cordial  co- 
ion  and'  for  faithful  services, 
i^ults  of  seven  years'  experiments  in  gmwing 
I  hog  crops  enable  us  to  suggest  a  succesaioin  of 
of  proven  value  to  be  barveted  by  hogs,  to  which 
J  hope  to  be  able  to  add  a  number  of  others  when 
lave  been  further  tested,  among  them  being  al- 
artichokes,  pumpkins  and  soy  beans. 

Succession  of  hay  crops. 


used. 


Crops. 


and 
iry . . . 
,  to 
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d 
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)r  and 
iber. 


Fall-sown  rape  and  chufas. 

Fall-sown  rape,  vetch  and  oats,  rye,  wheat,  etc. 
Vetch  and  oats,  crimson  clover,  oats  and  wheat 
Spring-sown  rape,  vetch  and  oats,  wheat  and  the  usual 
pastures. 

Spring  rape,  stubble  fields,  turf  oats  and  the  usual  pas- 
tures . 

Sorghum,  early  varieties  of  cowpeas,  and  the  usual 
pastures . 


Spanish  peanuts,  cowpeas,  sweet  potatoes  and  sorghum. 
Chufas  and  fall-sown  rape. 
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Among  these  special  hog  crops  attention  is  here  di- 
rected to  Dwarf  Essex  rape,  because  it  is  so  little  known, 
m  palatable,  so  nutritious  and  because  it  can  fie  so 
effectively  used  at  once  to  relieve,  to  some  extent,  the 
piresent  scarcity  of  com.  For  the  successful  growth  of 
rape  the  land  must  be  as  rich  and  as  highly  fertilized 
as  for  turnips,  and  preparation,  sowing  and  cultiva- 
tiori  are  the  same  as  with  that  crop,  except  that  rape 
id  not  thinned.  Sow  3  to  5  pounds  of  seed  per  acre  in 
narrow  drills  between  September  20  and  October  20. 
Seed  are  cheap,  10  to  12  cents  per  pound,  and  they  are 
mAd  by  all  seedsmen.  We  have  also  sown  rape  in 
March,  getting  hog  pasturage  in  May  and  June. 

In  the  summary  the  present  local  price  of  hogs,  5  cents 
per  pound,  has  been  used  in  estimating  the  value  of  one 
acre  of  each  crop  when  converted  into  pork.  However, 
in  the  body  of  the  bulletin  use  has  been  made  of  the 
local  price  prevailing  at  the  time  when  each  experiment 
was  made. 

We  can  estimate  the  increase  in  live  weight  due  to 
one  acre  of  some  special  crop  only  by  calculating  the 
probable  approximate  amount  of  growth  due  to  the 
girain  fed.  The  amount  of  grain  required,  when  fed 
alone,  to  produce  one  pound  of  growth  varies  of  course 
with  many  conditions,  but  the  average  of  many  experi- 
ments is  not  very  far  from  five  pounds. 

In  assuming  this  figure  we  have  sacrificed  strict  accu- 
racy to  uniformity  and  clear  presentation.  Those  who 
prefer  to  use  a  different  factor  will  find  it  possible  from 
the  date  in  the  body  of  this  bulletin  to  calculate  the  net 
gains  per  acre  of  hog  crop,  whatever  factor  they  selects 
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Growth  of  Pigs  Before  and  After  Weaning. 

[)n  farms  where  dairying  is  an  ijniportant  industry  and 
lere  there  is  an  abundance  of  skim  milk  for  sow  and 
ter,  it  is  not  unusual  for  the  brood  sow  to  nurse  a 
ber  of  pigs  without  herself  losing  weight.  In  the 
sence  of  skim  milk  we  find  that  the  sow  generally 
es  in  weight,  however  bountiful  the  supply  of  grain 
d  green  material. 

For  example  in  the  period  between  farrowing,  Feb- 
iry  24,  1899,  and  the  beginning  of  the  experiment 
►ril  1,  a  sow  lost  29.6  pounds,  and  her  litter  of  7 
fs  gained  67.3  pounds.  During  this  time  sow  and 
p  were  kept  in  a  bare  lot  and  fed  a  mixture  of  equal 
ights  of  ground  cowpeas  and  a  very  coarse  grade 
rice  meal,  which  im  this  case  consisted  largely  of 
>und  rice  chaff.  The  amount  of  this  mixture  con- 
ned in  this  time  was  273  ix)unids. 
rhis  sow  and  her  seven  pigs  were  confined  by  means 
hurdles  or  movable  panels  on  a  field:  where  vetch 
d  turf  oats  grew  together.  At  the  end  of  a  five  weeks^ 
riod,  May  6,  the  sow  was  removed  and  the  pigs,  now 
weeks  old,  were  continued  on  the  same  character  of 
sture  three  weeks  longer,  or  until  May  27.  The  herbage 
s  more  tender  and  succulent  in  the  earlier  x)^riods, 
>ugh  its  weight  per  acre  was  greater  in  the  later  pe- 
d.  The  graini  fed  to  the  sow  and  pigs  while  they 
ized  on  vetch  i>asture  was  com  meal. 
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(}aivfi  made  and  food  consumed  before  and  aft 
weaning. 


Before  weaning. 


joweeks.!  ^^^^ 

Growth  made  by  7  pigs  

Loss  in  weight  of  sow  

Net  gain  in  weight  of  sow  &  pigs. 

Meal  consumed  by  sow*  &  pigs  . . 

Lbs.  meal  per  lb.  growth  of  pigs . . 

Lbs.  meal  per  lb.  net  gain  of  sow 
and  pigs  

Area  of  pasture  grazed;  square  ft. 

Total  weight  of  sow  and  pigs  at 
beginning  of  period  

Total  weight  of  7  pig8  at  the  be- 
ginning of  each  period  

♦Only  pigs  during  last  3  weeks. 

A  pound  of  growth  was  made  with  less  meal, 
pounds  after  weaning;  before  weaning  it  reqi 
4.88  pounds  of  com  meal  for  each  pound  of  growth  , 
we  deduct  from  the  gains  made  by  the  pigs  the 
crease  in  the  weight  of  the  sow,  we  find  that  it  reqi 
5.88  pounds  of  meal  to  make  one  pound  of  growt 
sow  and  pigs.  This  is  a  very  unsatisfactory  rat 
growth  and  probably  due,  at  least  in  part,  to  ini 
cient  shade. 

Groicth  of  vetch  and  oats  after  grazing — As  si 
above,  the  pigs  just  after  weaning  were  penned  < 
mixture  of  haiiy  vetch  and  turf  oalB,  mvm  the  ] 
ious  October  on  poor  upland  soil.  Both  oats  and  ^ 
had  been  delayed  in  growth  and  otherwise  injurei 
the  unprecedented  cold  of  February,  1899.  More< 
the  vetch  had  been  injured  by  i-oot-knot. 

While  penned  on  the  vetch  and  oats  the  weaned 


After  weai 


3  weeks. 


Lbs.  ; 

113.601 
19.40, 
94.20 

554  20l 
4.88' 

5.881. 
(8550)  ' 

350.30  . 

118.601, 


Lbs. 

3.88 
18.82 
110.8 


(1710) 


Lb».  I 
55.40 


244.00* 
4.40 


(3858.) 


32  i 
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,  as  Btated  in  a  preceding  table  4.4  pounds  of 
aJ  to  make  one  pound  of  growth,  in  addition 
Lsturage. 

iteresting  to  note  that  on  the  areas  grazed  over 
April  21  the  vetch  made,  after  the  pigs  were 
sufficient  second  growth  to  ajfford  about  two- 
a  normal  crop  of  excellent  hay,  the  average 
second-growth  hay  on  the  plots  grazed  between 
tes  being  1,278  pounds  per  acre.    The  vetch 
e  credited  with  part  of  the  growth  made  by  the 
th  the  hay  produced  as  a  second  growth,  and 
improvement  of  the  fertility  of  the  land  which 
r  marked  as  measured  by  the  growth  of  silage 
nted  in  June  of  the  sajne  year. 

)WARF  Essex  Rape  as  Food  for  Shoats. 

May  27  to  June  23  ,1899,  these  same  seven 
ere  maintained  on  drilled  green  rape  and  com 
)uring  the  first  two  weeks  the  rape  was  pulled 
ied  to  the  shoats,  while  during  the  latter  period 
was  grazed.  The  four  weeks  of  rape  feeding 
reated  as  one  peribd. 

even  shoats  averaged  in  weight  at  the  begin- 
Jiis  period  41  pounds  each.  Thei  area  of  drilled 
d  was  4190  square  feet;  com  meal  was  fed  each 
raging  1.62  pounds  per  pig  per  day,  or  317.6 
for  the  seven  pigs  in  twenty-eight  days.  The 
in  weight  was  103  pounds.  Hence  to  make 
id  of  growtli  i-equired  3.1  pounds  of  com  meal 
\  square  feet  of  rape  pasture.  This  is  at  the 
.078  pounds  of  growth  for  one  acre  of  rape  and 
inds  of  com  meal. 

assume  that  for  shoats  of  this  size  fed  on  com 
^ne  5  pounds  of  this  grain  would  have  been  re- 
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quired  for  each  poumd  of  growth,  the  acre  of  rap 
would  be  credited  with  producing  alone  413  pounds  c 
growth,  worth,  at  4  cenrts  per  pound,  f  16.52. 

In  addition,  the  rape  which  had  been  grazed  made 
second  growth  which  was  r^tdy  for  pasturing  withi 
a  month  after  the  removal  of  the  shoats,  but  which  wa 
ruined  by  the  Harlequin  cabbage  bugs,  or  "calico  backs, 
before  it  could  be  utilized. 

The  soil  in  which  this  patch  of  rape  grew  would  t 
classed  as  sandy  bottom  land  of  medium  grade. 

Let  us  turn  aside  here  from  the  history  of  this  litte 
of  pigs,  which  we  may  call  litter  M,  to  describe  som 
tests  of  rape  made  in  1900  and  1901. 

Rape  as  Winter  Pasturage  for  Pigs. 

Dwarf  Essex  Rape  sowm  in  drills  on  sandy  uplanc 
October  13,  1900,  was  ready  for  pasturage  January  i 
1901,  when  four  pigs  from  litter  O,  weaned  'three  weel 
before,  were  confined  on  it  with  hurdles  which  wei 
moved  about  once  a  week.  The  first  growth  of  rape  a 
forded  pasturage  until  March  28.  The  second  growtl 
on  land  previously  grazed  over,  aff ordled  pasturage  froi 
March  28  to  April  18. 

Throughout  the  whole  i)eriod  that  the  pigs  were  o 
rape  they  received  also  about  a  half  ration  of  cor 
meal. 

Less  rapid  and  more  expensive  gains  were  made  i 
March,  when  the  plants  had  become  tough  and  read 
to  seed,  than  during  January  and  February.  The  mo^ 
rapid  and  economical  growth  was  made  during  the  bri< 
period  while  the  succulent  second  growth  was  being  coi 
eumed. 
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eight  of  4  pigs  January  6 
eight  of  4  pigs  March  28  . 
in  in  81  days  


130  lbs. 
311  lbs. 
181  lbs. 
524  lbs. 
2.9  lbs. 


rn  meal  consumed  in  81  days 
►unds  meal  per  pound  growth 
■ea  of  1st  growth  rape  grazed. . 


13,912  sq.  ft 


This  is  at  the  rate  of  570  pounds  of  growth  in  live 
light  afforded  by  one  acre  of  first-growth  rape  as- 
ted  by  1641  pounds  of  com  meal.  If  we  assume  that 
pounds  of  com  meal  made  one  x)ound  of  growth  we 
ve  left  242  pounds  of  live  weight,  worth  |9.68,  to  be 
edited  to  one  acre  of  first-growth  rape. 
March  28,  the  rape  having  begun  to  blossom  and  hav- 
j  become  relatively  unpalatable,  the  hurdles  were 
iced  about  the  rape  grazed  in  January  and  part  of 
tomary,  on  which  the  second  growth  was  by  this  time 
good  condition  for  pasturage,  though  small. 
On  this  second  growth  the  pigs  remained  three  weeks, 
^antine  consuming  the  crop  on  one-sixth  acre  and 
ting  168  pounds  of  com  meal. 

The  growth  made  during  these  three  weeks  82 
unds,  or  one  pound  of  growth  for  only  2.05  pounds 
meal,  which  figure  indicates  that  the  pigs  must  have 
rived  about  half  their  sustenance  from  the  green  crop. 
One  acre  of  second  growth  rape  assisted  by  1008 
unds  of  com  meal  resulted  in  a  growth  of  492  pounds, 
we  again  assume  a  normal  requirement  of  five  pounds 
grain  for  ome  of  growth  we  have  290  pounds  of  in- 
sase  in  live  weight,  worth  f  11.60,  as  the  value  of  an 
re  of  second  crop  rape  when  converted  into  pork. 
It  is  fair  to  add  together  the  gains  made  on  an  acre 
ch  of  first  growth  and  of  second  growth,  since  i>art 
the  area  was  graced  twice.  This  gives  a  growth  of 
2  pounds  of  pork  then  worth  $20.48,  as  attributable 


14 


to  an  acre  of  rape  grazed  twice.  This  is  on  the  assum 
tion  that  it  would  require  5  pounds  of  an  exclusi 
grain  ration  to  produce  a  pound  of  growth. 


Let  us  now  return  to  the  history  of  litter  M,  whii 
had  grazed  on  rape  until  June  23,  1899. 

This  litter  of  seven  shoats  was  grazed  on  sorghu 
from  June  24  to  September  2 ,  1899,  m'teantime  receivii 
daily  a  very  small  amount,  about  1^  pounds  per  dj 
per  shoat  of  a  mixture  of  equal  weights  of  cowpea  me 
and  com  meal. 

During  this  time  the  seven  shoats  made  an  aggrega 
gain  of  22.44  x>ounds  and  utilized  15,374  square  feet 
drilled  and  cultivated  sorghum,  amd  also  grazed  t 
second  growth  on  8380  square  feet,  or  about  half 
this  same  plot.     The  grain  meantime  consumed  w 
812  pounds  by  the  lot  of  seven  shoats,  or  3.6  pounds 
grain  for  each  pound  of  increase  in  live  weight. 

This  is  equal  to  a  gain  of  635  pounds  of  live  weig 
per  acre  of  sorghum,  assisted  by  2298  pounds  of  grai 
Assuming  that  if  the  grain  had  been  fed  alone  5  pouiK 
would  have  been  required  to  produce  one  pound 
growth,  we  have  left  195  pmindis  of  growth  attributab 
to  one  acre  of  first  growtli  sorghum  and  to  about  ha 
of  the  second  growth  on  the  same. 

At  4  cents  per  pound  195  pounds  of  growth  gives 
i^turn  of  17.80  per  aei-e  of  sorghum. 

Doubtless  the  value  of  an  acre  of  sorghum  won 
have  been  considerably  greater  if  the  second  growl 
on  the  entire  area,  instead  of  on  half  of  it,  had  hei 
utilized.  It  was  noticed  that  the  shoats  required  p( 
week  about  twice  as  large  an  area  of  second  growl 
as  of  first  growtli  sorghum. 


Grazing  sorghum^  first  experiment. 
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During  a  small  portion  of  the  time  covered  by  this 
periment  sorghum  was  cut  and  carried  to  the  pigs 
d  when  this  was  done  a  given  area  lasted  much  longer 
an  when  hogs  were  turned  in  to  graze,  in  which  case 
e  waste  of  green;  food,  bitten  down  amd  not  consumed, 
IS  excessive. 

Where  labor  is  abundant  and  cheaip  or  where  the  use 
a  com  harvester  is  possible  it  is  believed  that  it  will 
y  to  cut  and  carry  the  sorghum  to  the  pigs  rather  than 
graze  it. 

When  shoats  avei-aging  about  80  pounds  received  only 
e  and  one-half  pounds  of  grain  a  day  per  head  and 
?Te  required  to  make  growth  chiefly  on  sorghumi,  the 
te  of  gain  was  slow,  being  a  little  more  than  half  a 
•und  per  day. 

The  sorghum  when  giazed  was  at  the  stages  of  growth 
tween  early  bloom  and  complete  maturity  and  most 
it  was  about  five  feet  high.  The  yield  was  rather 
fht,  the  land  being  poor,  sandy  upland,  moderately  fer- 
ized.  The  sorghum  used  in  all  our  grazing  experi- 
mts  has  been  drilled  and  cultivated. 

IE  VALUE  OF  Spanish  peanuts  as  pasturage  for  pigs. 

In  Bulletin  No.  93  of  this  Station  the  writer  has  re- 
rded  the  very  satisfactory  results  of  several  experi- 
mts  in  grazing  pigs  on  peanuts  in  1897.  The  results 
low  confirm  the  conclusions  which  we  have  heretofore 
pressed  as  to  the  great  value  of  peanuts  as  food'  for 
gs. 

Pmnnts  and  corn  meoL — A  litter  of  pigs  farrowed 
ptember  1,  1899,  was  'penned  on  Spanish  peanuts 
>vember  4,  after  weaning.  There  was  only  about  two- 
irds  of  a  stand  of  peanuts. 


16 


The  total  increase  of  live  weight  up  to  December  2 
was  298  pounds,  during  which  time  482  pounds  of  cor 
meal  was  consumied  or  1.62  pounds  of  grain  per  poun 
of  growth.  The  area  grazed  over  was  34,944  squaj 
feet,  or  nearly  five-sixths  of  an  acre. 

This  is  equal  to  a  gain  of  371.4  pounds  of  live  weigl 
from  one  acre  of  peanuts  assisted  by  601  pounds  < 
com  meal.  If  we  assume  that  it  required  5  pounds  ( 
grain  to  prodlucd  me  pound  of  growth  and  subtract  th 
amount  of  pork  we  have  left  251  pounds  of  increase  i 
live  weight  attributable  exclusively  to  a  poor  crop  i 
peanuts  on  one  acre.  With  pork  worth  4  cents  p< 
pound  gross  this  gives  a  value  of  |10.04  to  an  acre  ( 
peanuts  converted  into  pork. 

Peanuts,  com  meal  and  milk. — From  September  J 
to  November  4,  1899,  account  was  kept  of  the  foe 
consumed  by  a  sow  and  litter  of  9  pigs  farrowed  Se 
tember  2.  The  food  consumed  during  these  fi^ 
weeks  was  as  follows : 

355  pounds  comi  meal  at  1  cent  f3.J 

921  pounds  skim  milk  at  i  cent   2.5 


In  addition  to  the  above  food,  Spanish  peanuts  fro 
one-fourth  acre  of  land  were  also  fed'. 

During  this  time  the  sow  made  a  gain  of  9  pound 
showing  that  on  a  sufficiently  nutritious  and  palatab 
diet  the  weight  of  the  nursing  sow  can  be  maintaine 
The  pigs  made  a  gain  of  226.5  pounds.  The  total  ga 
of  sow  and  pigs  was  235.5  pounds,  making  thfc  cost 
grain  and  skim  milk  for  one  pound  of  growth  2.5  cenl 

Assuming  that  one  pound  of  growth  of  sow  and  pij 
requires  5  pounds  of  grain  in  a  ration  like  this,  ai 


Total 


15. 


17 


as  in  certain  Wisconsin  experiments,  3^  pounds 
im  milk  are  equal  to  one  pound  of  com,  we  find 
per  acre  of  peanuts,  assisted  by  2552  poumds  of 

1  or  its  equivalent  there  was  made  an  increase  of 
>ou!nids  in  live  weight.  Deducting  the  amount  at- 
table  to  the  grain,  510  i)ounds,  we  have  a  balance 

2  pounds  of  pork  as  the  equivalent  of  one  acre  of 
its,  then  worth,  at  4  cents  per  poundl,  f  17.28. 

muts  (md  corn  meal  for  shoats  in  1902. — Another 
of  7  shoats  was  penned  on  Spanish  i)eanuts  from 
yer  11,  1902  to  November  2,  1902.    Their  average 
it  at  the  beginning  was  nearly  100  pounds  each- 
made  a  growth  of  224.5  pounds  while  consuming 
x)unds  of  com  meal  and  the  peanuts  on  .47  of  im 
To  produce  a  pound  of  growth  requifred  only 
ounds  of  com  meal.    This  gain  is  at  the  rate  of 
[>ounds  of  live  pork  per  acre  of  peanuts  assisted 
132  pounds  of  com  meal.    Assuming  that  five 
ds  of  grain  would  miake  one  pound  of  growth 
ave  left  360.5  pounds  of  growth  which  we  may 
>ute  to  one  acre  of  peamiuts  alone.   These  shoats 
sold  after  further  experimental    feeding  and 
jht  five  cents  on  foot,  making  the  acre  of  peanuts 
1  118.02. 

im^  made  by  very  sw/all  pigs  on  peamiuts  alone, 

litter  of  seven  Poland  China  pigs  was  weaned  Sep^ 
er  4,  1901,  and  immediately  hurdled  on  Spanish 
its, 

ter  a  week  allowed  for  them  to  become  accustomed 
eir  new  food,  the  experiment  proper  begam,  and 
nued  for  six  weeks,  during  which  time  no  grain 
!ed.   The  initial  weight  averaged  28.1  pounds.  The 

z 
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gains  in  six  weeks  aggregated  156.5  pounds,  which 
at  the  rate  of  a  little  more  than  half  a  pound  per  d; 
per  pig.   The  area  grazed  was  13,  887  square  feet  Tl 
is  equivalent  to  a  gain  of  503  pounds  of  live  pork  p 
acre  of  peanuts,  worth,  with  pork  at  4  cents,  |20.12. 

When  taken  from  peanuts  October  31,  1901,  one 
these  pigs,  No.  12,  was  butchered  and  the  melting  poi 
of  the  lard^  determined. 

Peanuts  and  corn  meal  in  1899. — On  Septwnber 
1899,  a  lot  of  seven  shoats  previously  supported  < 
sorghum  and  on  a  diet  of  com  and  cowj^eas  (see  p.  1^ 
was  transferred  from  sorghum  to  Spanish  peanuts,  ai 
to  make  a  proi)erly  balanced  ration  the  grain  w 
changed  to  com  meal. 

During  the  next  four  weeks  the  lot  of  seven  pi 
made  gains  of  120.7  pounds  while  consuming  333  poun 
of  com  meal  and  the  peammts  on  10,593  square  fe< 
This  is  at  the  rate  of  496  pounds  of  growth  produce 
by  an  acre  of  peanuts  assisted  by  1356  pounds  of  coi 
meal.  If  5  pounds  of  grain  alone  would  have  produo 
one  pound  of  growth  there  remains  225  pounds 
pork,  worth  $9.00,  as  the  value  of  an  acre  of  peanu 
converted  into  pork.  Besides  the  peanuts  there  w; 
requiwd  2.73  pounds  of  com  meal  to  produce  a  poui 
of  growth. 

A  week  after  the  close  of  this  period  these  seven  pig 
all  of  one  litter,  were  divided  into  several  lots,  one  1 
continuing  to  graze  on  peanuts,  a  second  lot  grazing  ( 
chufas  with  grain  as  stated  further  on,  a  third  lot  beia 
penned  and  fed  on  a  mixture  of  cotton  seed  meal  ai 
corn  meal,  and  the  remaining  pig  together  with  one  - 
a  different  litter  being  fed  in  a  pen  on  com  meal  aloD 
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.Peanuts  and  com  meal  m  1899,  seoond  period. — For 
Ive  weeks  certain  of  these  piga  were  hurdled  on  a  field 
>f  Spanish  peanuts.  During  the  last  three  weeks  of 
his  grazing  period  they  gained  in  weight  at  the  rate 
293  pounds  per  acre  of  peanuts,  assisted  by  274 
KHinds  of  com  meal,  or  one  pound  of  growth  for  .94 
►f  a  pound  of  com  meal.  Crediting  the  corn  mjeal  as 
«fore  we  have  left  247  pounds  of  pork,  then  worth  $9.88, 
ls  apparently  attributable  to  one  acre  of  peanuts. 

Gains  made  by  young  pigs  on  chufas. 

From  November  19  to  December  17,  1898,  nine  Berk- 
hire  pigs  were  hurdled  on  a  field  of  chufas  where  there 
vas  only  a  poor  standi  of  plants.  They  were  also  fed 
b  little  grain,  mixed  com  and  cowpea  meal,  of  which 
mly  262  pounds  was  fed  during  the  four  weeks.  The 
Dcrease  in  weight  was  121.1  pounds  and  the  area  grazed 
^ver  was  7986  square  feet.  This  is  at  the  rate  of  660 
K>unds  of  live  pork  per  acre  of  chufas  assisted  by  1429 
K>unds  of  grain  or  one  pound  of  growth  for  2.17  pounds 
f  grain.  Attributing  one  pound  of  growth  to  five  pounds 
4  grain  we  have  left  374  pounds  of  iuicrease  in  live 
ireight  as  apparently  due  to  one  acre  of  peanuts  alone, 
logs  were  then  selling  at  3^  cents  per  pound  on  foot,  so 
hat  the  acre  of  chufas  when  converted  into  pork  was 
7oHh  $13.09. 

PEANUTS  VERSUS  CHUFAS  VERSUS  MIXED  GRAIN. 

Four  lots  of  pigs  (from  litters  N  and  P.)  werp  fed  for 
wenty-five  days,  October  19  to  November  13,  1900,  as 
oUows : 

Lot  A. — Spanish  peanuts,  grazed,  and  a  half  ration 
of  mixed  grain. 


20 


Lot  B. — Spanish  peanute  grazed,  without  grain. 
Lot  C. — Ohufas  grazed  and  a  half  ration  of  mixe 
grain. 

Lot  D. — Mixed  grain  alone,  fed  in  bare  lot,  as  muc 
grain  as  shoats  would  clean  up. 

The  grain  fed  to  Lots  A,  C.  and  D.,  consisted  of  on< 
thirdl  by  weight  of  ground  cowpeas  and  two-third 
ground  com. 

The  table  bedow  gives  the  data  for  the  last  18  day 
of  the  experiment,  the  preceding  week  being  regarde 
as  preliminary  and  as  needed  to  fully  accustom  all  lot 
to  their  food.  At  the  beginning  of  the  experimeB 
proper  lots  A,  B,  C,  and  D,  weighed  respectively  36J 
256,  318  and  392  pounds. 

Growth  made  bp  each  lot  of  3  pigs  a^id  food  consume 

in  18  daye. 


Lot. 


Area  grazed. 


Food. 


Grain 
eaten. 

increase 
in  live 
weight. 

Lbs. 

Lbs. 

152  [ 

81 

22 

152  [ 

79 

304 

70  5 

Squa*'€  ft. 


8,344 

B 

12,^48 

7,937 

D 

Spanish  peanuts,  grazed 
Mixed  grain,  3^  ration. . 
Spanish  peanuts,  grazed 

Chufas,  grazed  

Mixed  grain,  i4  ration. . 
Mixed  grain,  full  ration 


Chufas  and  peanuts  in  this  test  were  nearly  on  a 
equality,  and  when  half  a  ration  of  grain  was  fed  wit 
either  there  was  required  only  1.92  or  1.88  pounds  c 
grain  to  produce  one  pound  of  groth.  As  comqpare 
with  the  exclusive  grain  ration  this  represents  a  sai 
itng  of  56  per  cent  of  the  grain  by  the  use  of  eithe 
chufas  or  peanuts. 

Spanish  peanuts  without  grain  afforded  a  very  sloi 
growth,  and  the  increase  in  live  weight  was  only  76 
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'or  each  acre  of  peanuts.  This  is  an  abnormally 
nnn  and  due  in  part  to  the  poor  growth  and 
Qd  of  peanuts. 

live  pork  at  4  cents  per  pound  this  gives  only 
the  returns  per  acre  when  no  grain  was  fed, 
entirely  unsatisfactory. 

ch  larger  returm  was  made  when  peanuts  were 
ented  with  a  half  ration  of  grain.   With  lot  A, 
due  jointly  to  one  acre  of  peanuts  and  to  791 
>f  corn  was  423  pounds  of  live  pork.  Dividing 
iint  of  grain  fed  to  this  lot  by  4.31,  the  amount 
per  pound  of  growth  when  nothing  but  grain 
we  have  184  pounds  of  live  weight  as  apparently 
he  grain  fed;  subtracting  this  from  the  total 
in  live  weight  we  have  left  239  pounds  as  the 
of  growth  that  we  may  credit  to  one.  acre  of 
With  pork  at  4  cents  per  pound  this  gives 
the  value  of  an  acre  of  peanuts  converted  into 

re  of  chufas  supplemented  by  832  pounds  of 
winced  433.5  pounds  of  live  i)ork  and  by  the 
>cess  as  above  we  calculate  that  one  acre  of  chu- 
ild  be  credited  with  240^  pounds  of  pork,  or 

xperiment  agrees  with  a  previous  one,  reported 
ma  Station  Bulletin  No.  83,  p.  118,  in  showing 
s  more  profitable  to  feed  some  grain  to  small 
razing  on  peanuts  than  to  require  them  to  make 
ire  growth  from  the  nuta 
>llowing  table  shows  the  daily  gain  per  pig, 
1  consumed  daily  per  100  pounds  of  live  weight 
number  of  days  of  pasturage  afforded  by  one 
peanuts  or  chufas.  In  calculating  the  last 
imns  the  average  of  the  live  weight  at  the  be- 
and  end  of  the  experiment  has  been  used. 
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Peanuts  md  chufds  m  pasturage. 


Grain  con- 
sumed daily 

per  100  lb." 
live  weight. 


Pastura] 
on  1  aci 
for  a  10 
lb.  shot 


Lot. 


A  Peanuts,  and  }4  grAin  ration. . 

B  Peanuts,  alone  

G  Chuf as  and  ^  grain  ration  

D  Full  grain  ration  


Lbs.  I  '  Days. 

1.50  I       3.58  850 

.41  I  I  463 

1.46  i       2  99  827 

1.31  I  4.67   


 \  i 

The  rate  of  gain,  nearly  one  and  one-half  pounds  p 
day  per  head,  was  satisfactory  except  for  the  lot  recei 
ing  no  grain,  with  which  the  diaily  growth  was  only  .4 
of  a  pound  per  head. 

The  second  column  shows  that  when  shoats  wes 
"hogging  off"  peanuts  or  chufas  they  made  good  use  ( 
2.58  pounds  and  2.99  pounds  .respectively  of  grain  dai: 
for  every  hundred  pounds  of  live  weight 

The  third  column  shows  that  am  acre  of  peanut 
without  grain,  afforded  pasturage  at  the  rate  of  4( 
days  for  a  hundred  pound  shoat^  which  is  equal  to  1 
such  shoats  for  one  month.  In  1899  when  receivii 
about  one-fourth  of  a  normal  grain  ration  pigs  grazii 
on  inferior  peanuts  maxJle  moderate  gains  when  tl 
field  was  stocked  at  the  rate  of  13  lOO-poumd  shoats  f< 
one  month.  When  a  half  ration  of  grain  was  fed  xi 
peanuts  or  chufas  lasted  nearly  twice  as  long,  the  ra 
of  pasturing  per  acre  for  every  100  pounds  of  li^ 
weight  being  850  days  for  peanuts  and  827  days  ti 
chufas,  equal  to  the  support  for  one  month  of  28  10 
pound  shoats  an  an  acre  of  peanuts  and  of  27  on  £ 
acre  of  chufas. 
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^FECTS  OF  PEANUTS^  CHUFAS  AND  COWPBAS  ON  FIRM- 
NESS OF  LARD. 

t  the  ccmclusion  of  the  two  experimentis  just  de 
t)ed  one  barrow  from  each  of  the  four  lots  waiS  killed, 
ember  14, 1900,  and  lard'  rendered  from  the  fat  taken 
1  the  jowl  of  each.  The  melting  points  of  these 
pies  of  lard  were  determined  by  Prof.  C.  L.  Hare  of 
Dhemieal  Department 

ct  of  peanuts  and  chufas  on  melting  point  of  lard. 


Food  durinf^  34;  days 
before  butchering. 


I  1"ood  fed  prior  to  26 
days  before  butch- 
ering. 


'eanuts,  ground 
cowpeas  and  corn, 

Canute,  alone  

^ufas  and  ground 
cowpeas  and  corn . . 

}round  cowpeas  and 
com  


Sorgfaum  grazed 

Ground  cowp's  &  corn 

28.0 

82.4 

10.8 

Sorg'm  graz'd;  pean'ts 

22  0 

71.6 

27  5 

81.5 

9.9 

Ground  cowpeas  and 

30.0 

87.0 

16.6 

le  half  ratiooQi  of  one-third  cowi)eas  and  two-thirds 

meaJ  fed  to  lot  A,  for  several  months  immediately 
re  but(!hering  raised  the  melting  point  10.8  F. 
the  lard  of  pigs  fed  partly  on  peanuts  as  eomi)ared 

pigs  that  had  received  no  grain,  but  only  peanuts 
several  months.  This  grain  ration  fed'  alone  to 
D  aflforded  a  lard  which  was  firmer  by  15.6  de- 
3  F.  than  that  from  pigs  which  up  to  the  day  when 
d  had  consumed  peanuts. 

this  test  soi-ghum  shows  no  marked  tendency  to 
-n  the  lard,  at  least  when  its  use  was  discontinued 
ly  a  mcfnth  before  the  hogs  were  killed.  Additional 

are  required  .to  determine  its  effect,  if  any,  in  this 
5ct  when  fed!  up  to  the  last  day. 
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The  cowpea  evidently  afforded  a  rather  flrm  lard,  but 
our  tests  do  not  show  exactly  how  it  compared  with  com 
in  this  resjyect. 

GRAZING  SORGHUM  AND  COWPEAS. 

Septemjber  14th,  1900  twelve  pigs  recently  weaned 
(litters  N  and  P.)  were  divided  mto  four  lots  of  three 
pigs  each.  The  different  lots  were  quite  evenly  matched 
in  all  essential  respects  and  weighed  respectively  175.5, 
176.5,  170.5  and  193  pounds  per  lot  The  experiment 
lasted  five  weeks  in  adidition  to  the  preliminary  period- 
Lot  A  was  confined  by  means  of  movable  hurdles  on 
drilled  sorghum,  in  dough  and  ripening  stages,  and  was 
supplied  with  what  was  regarded  as  a  half  ration  of 
a  mixture  of  tv\^o-thirds  com  meal  and  one-third  cow- 
pea  meal  by  weight 

Lot  B  was  penned  on  sorghum  alongside  of  lot  A; 
no  grain  was  furnished  to  this  lot,  but  instead'  ripe  Spanr 
ish  i)eanuts  were  pulled  and  thrown  in  the  pen  daily  in 
quantities  estimated  as  furnishing  about  a  half  ration 
of  peanuts. 

Lot  C  was  hurdled  on  drilled  Whippoorwill  cowpeas  on 
which  the  pods  were  ripe,  and  this  lot  received  no  oUier 
grain. 

Lot  D  was  confined  in  a  small  bare  pen  and  furnished 
with  as  much  as  the  pigs  wouldJ  consume  of  the  same 
graini  mixture  as  that  supplied  to  lot  A. 

Grain  eaten,  area  of  sorghum^  cowpeas^  and  peanuts 
grazed y  and  growth  made  in  five  weeks  by  three 
pigs  in  each  lot. 


Lot. 


Food. 


(irain 
eaten. 


Increase 
in  live 
weight. 


Lbs.  grain 
for  1  lb. 
growth . 


B 

C 
D 


I  I  LbH. 

Corn  and  cowpea  mixture. . .'  244 

4872  sq.  ft.  of  sorg'm,  grazed |  

]48T2  sq.  ft.  of  sorg'm,  grazed  

129905  sq.  ft.  of  Sp.  peanuts.  

17964  sq.  ft.  ripe  cowpeas...  

ICorn  and  cowpea  mixture  . .  I  464 


LhH.  ' 
74.5 


53  5 


50  5 
124 


Lbs. 
3.28 


3  74 
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tly  sorghum  was  in  this  case  of  very  slight 
r  with  lot  A  sorghum)  saved  only  12  per  cent 
paini  required  by  lot  D  to  make  a  pound  of 
Equally  unsatisfactory  was  the  growth  of 
lich  was  made  to  subsist  entirely  on  sorghum 
nted  by  peanutis  grown  without  fertilizer  he- 
rn rows  on  very  poor  sandy  land, 
^w  at  the  rate  of  122.5  pounds  of  live  weight 
of  cowpeas,  which,  at  4  cents  per  pound,  gives 
the  value  of  an  acre  of  a  moderate  crop  of  ripe 
when  converted  into  pork, 
aste  was  very  great,  the  peas  falling  on  the 
ind  sprouting  before  being  consumed.  In  a 
xperiment  (Bulletin  No.  93)  in  which  some 
\  furnished  to  shoats  grazing  on  nearly  ripe 
bhe  results  were  far  more  satisfactory,  one  acre 
IS  assisted  by  1578  pounds  of  com  making  730 
f  live  pork.  If  we  assume  that  each  five  pounds 
formed  one  pounds  of  growth,  we  have  336 
I  live  pork,  worth  at  4  cents  $13.44,  as  the  value 
e  of  cowpeas  alone  converted  into  pork  in  that 
le  in  this  one  an  acre  of  cowpeas  alone  made 

made  a  very  satisfactoi-y  growth  on  the  mix- 
le-third  cowpea  and  two-thirds  corn  meal,  only 
ids  of  this  mixture  being  required  to  make  one 
growth.  The  rate  of  growth  was  several  times 
id  than  with  the  pigs  dependent  entirely  upon 
)r  upon  sorghum  and  peanuts,  and  considerably 
id  thani  with  lot  A,  which  received  a  limited 
grain  and  an  unlimited  supply  of  sorghum, 
erage  daily  gain  per  shoat  was  1.18  pounds 
all  ration  of  mixed  cowpea  and  com  meal  was 
;  average  daily  consumption  of  this  grain  per 
d  of  live  weight  w^s  5.19  pounds. 
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Cotton  seed  meal  in  the  grain  ration. 

November  13,  1900,  after  the  conclusion  of  the 
periment  just  described,  one  pig  from  each  of  lota 
C,  and  D  waB  kept  for  five  weeks  on  an  exclusive  gi 
diet  made  up  of  onehfourth  by  weight  of  cotton  s 
meal  and  three-fourths  com  meal.  They  were  given 
they  would)  eat  but  did  mot  relish  the  food. 

During  the  five  weeks  they  gained  67.5  pounds,  req 
ing  4.68  pounds  of  food  per  pound  of  growth.  Thi 
an  average  daily  gain  of  .64  of  a  pound  per  head.  H 
the  end  of  the  fifth  week  the  attendant  noted  the 
thrifty  appearamice  of  the  pigs,  but  no  death  occurred 

The  amount  of  cotton  seed  mjeal  which  had  prodn 
sickiness  but  not  immediate  d<eath,  was  25.5  pounds 
shoat  of  an  average  weight  of  117.6  pounds.  Hence 
toxic  dose  of  cotton  seed  meal  was  here,  per  100  pou 
of  live  weight,  21.4  pounds,  of  .61  of  a  pound  per 
for  35  days. 

Aftei-  eating  this  grain,  containing  25  per  cent 
cotton  seed  meal,  for  five  weeks  the  pigs  were  slai 
tered  and  a  sample  of  lard  from  the  fat  of  the  body 
examined  by  Prof.  C.  L.  Hare,  who  found  the  miell 
points  to  be  as  follows : 

Melting  point  of  lard  from  cotton  seed  meal  ration 


Lot. 


Food  during  last  5 
weeks  of  life. 


Food  second  month  before 
butchering". 


poin 


Degr 


B 


cotton  seed  meal . . 

corn  meal  

do  


Peanuts,  alone 


8' 

Si 


C 


D 


do 
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ard  from  some  pigs  in  lot  B  had  meited  at  71.6* 
lediiately  after  the  pigs  were  taken  from  a  peanut 
i;  now,  after  Ave  weeks  feeding  of  a  ration  con- 
25  per  cent  of  cotton  seed  nueal,  the  melting 
las  ri^  to  87.4  deigrees,  a  hardening  effect  of 
grees  attributable  to  this  food.  This  cotton  seed 
lid  com  meal  mixture  didl  not  very  greatly  in- 
the  hardness  of  the  lard  of  the  lots  which  had 
eceiving  a  partial  or  exclusive  grain  ration 
imber  of  weeks  before  the  cotton  seed  meal  feed- 
»  beigun. 

SEED  MEAL  (25  PEB  CENT)  IN  THE  RATION  OF  PIGS. 

le  fall  of  1899  three  Poland  China  shoats  from 
le  litter,  previously  maintained  on  peanuts  with 
ration  of  com  meal,  and  an  Essex  pig  previously 
ing  ordinary  pasturage  and  com,  were  penned. 

the  Poland  Chinas  were  fed  all  they  would'  eat 
xture  of  one-fourth  cotton  seed  meal  and  three- 

com  meal.  The  third  Poland  China  and  the 
ihoat  were  fed  in  separate  pens  on  com  meal 


ure  of  cotton  seed  meal  a/nd  com  meal  versus 
com  meal  alone. 


Food. 

Average  weight 
per  pig  during 
experiment. 

Growth  per  pig. 

a 

0 

(D 

ee 

<£> 

Lbs  grain  per  lb. 
growth 

Daily  ration 
per  100  Jbs. 
live  weight. 

Daily  growth 

per  pig. 

1 

Lbs. 

Lbs, 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

V        cotton  8.  meal, 

'   j    %  corn  meal.  . . 

113  1 

14.3 

97.7 

7  11 

2.46 

.41 

121  5; 

21 

128  8 

6.13 

3  02 

.60 

97.5 

58  5 

200.0 

3.43 

5.86 

1.67 

109.5 

39  7 

164.4 

4  13 

4.28 

1  13 

28 


None  of  the  Poland  China  pigs  (lote  3  and  4)  b 
suflBcient  grain  for  rapid  growth  when  changed  frc 
peanuts  to  an  exclusive  grain  diet  As  a  result  of  t 
small  daily  consumption  of  food  slow  growth  was  ma 
by  lots  3  and  4,  with  the  almost  inevitable  result  th 
the  increase  in  live  weight  was  made  at  a  financial  lo 
It  required  7.11  pounds  of  the  mixture  containing  e 
ton  seed  meal  or  6.13  pounds  of  com  meal  alone  to  ma 
one  pound  of  growtih,  both  figures  showing  unsatisft 
tory  rates  of  growth. 

The  cotton  seed  meal  mixture  was  decidedly  v 
profitable,  but  up  to  five  weeks  it  was  not  preceptibly  i 
jurious  to  health.  During  these  35  days  th^  amount 
cotton  seed  meal  consumed  per  100  pounds  live  weig 
was  .61  of  a  pound  daily  or  a  total  of  21.5  pounds. 

EFFECT  OF  PEANUTS^  CHUFAS^   CORN    MEAL   AND  OOTTt 


After  the  conclusion  of  certain  experiments  pi 
viously  described,  (grazing  peanuts  and  feeding  a 
ton  seed  meal  in  comparison  with  com  meal)  the  pi 
thus  fed  were  butchered. 

Samples  of  the  lard  made  from  the  bodies  of  these  pi 
and  from  others  which  had  subsisted  for  some  mont 
on  chufas,  supplemented  by  a  light  rationi  of  grain,  we 
tested  by  Prof.  C.  L.  Hare  of  the  Chemical  Departme 
to  learn  the  temperature  necessary  to  melt  the  lard. 


SEED  MEAL  ON  QUALITY  OF  LARD. 
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Melting  point  of  lard  from  various  foods. 


Pig  No. 

Food  during  5  weeks 
just  before  butch- 
ering. 

Food  fed 
prior  to  5 
weeks 
before 
butchering. 

Melting 
point  of 
fat. 

Average 
melting 
point  of 
fat 

84 
86 

Av.  84  &  86 

87 
89 

Av  87  &  89 

88 

90 

Av.  88  &  90 

85* 
E. 

Degrees  F. 
73  5 
75.7 

Degrees  F, 

Peanuts  

Peanuts  

74.6 

Chufas   

75.2 
74.6 

74.9 

%  corn  meal,  ^  cot- 
ton seed  meal  ... 

%  com  meal,  ^  cot- 
ton seed  meal  

%  corn  meal,  ^  cot- 
ton seed  meal  

Peanuts  

84.2 
84 

Peanuts  

84. 
80.7 

Peanuts  

80.7 
86.0 

Corn  meal  v Essex). . 

Corn  and  grass 
pasturage . . 

•     ♦This  pig  was  from  same  litter  as  Nos.  84  ,86,  87,  88,  89  and  90. 


It  is  well  known  that  peanuts  produce  a  soft  lard. 
When  the  feeding  of  peanuts  was  continued  uninter- 
ruptedly up  to  the  date  of  slaughter  the  resulting  lard 
melted  at  the  low  temperature  of  74.6  degrees  Fahren- 
heit, or  at  the  temperature  of  an  ordinary  living  room 
in  spring.  It  has  been  claimed  that  by  feeding  en- 
tirely on  com  for  a  few  weeks  before  the  date  of  butch- 
ering, the  flesh  and  lard  can  be  brought  to  the  normal 
degree  of  hardinees.  This  was  not  the  case  in  this  ex- 
perimient  By  discontinuing  the  peanuts  five  weeks  be- 
fore the  hogs  were  killed  and  feeding  thenceforward 
exclusively  on  com  meal  we  succeeded  in  raising  the 
melting  point  to  80.7  degrees  Fahrenheit^  an  increase  of 
6.1  d^ees  Fahrenheit.  This  lard,  however,  was  still 
much  softer  than  that  from  hogs  never  fed  on  peanuts. 
In  a  similar  experiment  in  1897-'98  (see  Bulletin  No. 
93)  the  feeding  of  com  during  the  four  weeks  imme- 
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diately  preceding  the  time  of  butchering  effected  a  con 
siderably  greater  increase  in  the  melting  point  of  lar( 
from  the  pigs  previously  fed  on  peanuts,  but  in  tha 
test  as  in  the  present  one,  the  feeding  of  com  durini 
a  short  period  did  not  make  the  resulting  }ard  equal  ii 
firmness  tx>  that  made  by  continued  feeding  of  com. 

In  this  experiment  the  lard  produced  by  feeding  chu 
fas  was  practically  as  soft  as  that  obtained  from  peanut 
fed  pigs. 

After  ascertaining  in  a  previous  experiment  that  th^ 
melting  point  of  lard  from  peanut-fed  pigs  could  not  b 
raised  to  the  norm>al  degree  of  firmness  by  feeding  ex 
clusively  on  com  during  the  month  immediately  pre 
ceding  death,  search  was  made  for  some  food  whicl 
might  have  a  greater  elHFect  in  solidifying  the  flesh  an< 
lard.  Cotton  seed  meal  seemed  wwthy  of  a  trial  fo 
this  purpose  as  it  has  been  shown  to  increase  the  firm 
ness  of  butter,  and  as  a  few  determinations  appear  t( 
indicate  that  it  produces  tallow  and  suet  with  a  higl 
melting  point.  Unfortunately  no.  safe  method  of  feed 
ing  to  hogs  for  a  long  period  amy  considerable  proportioi 
of  cotton  seed  meal  has  yet  been  entirely  demonstrated 
In  small  amounts  it  may  be  fed  for  four  weeks,  or  even  j 
little  longer  without  causing  death. 

In  this  experiment  a  mixture  of  one  pound  of  cottoi 
seed  meal  to  three  pounds  of  com  m)eal  was  fed  duriDj 
the  five  weeks  before  the  date  of  butchering  to  pig 
which  prior  to  this  time  had  grazed  on  peanuts.  Th 
effects  of  the  food  containing  cotton  seed'  meal  was  t 
raise  the  melting  point  of  the  resulting  fat  to  84.1  d€ 
grees  Fahrenhiet  This  is  a  gain  of  9.5  degrees  as  com 
pared  with  an  uninterrupted  diet  of  peanuts.  The  co1 
ton  seed  meal  mixture  afforded  lard  which  required  fo 
melting  a  temperature  of  3.4  degrees  Fahrenheit  highe 
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ism  that  necessary  with  fat  produced  by  feeding  com 
eal  alone  during  the  same  length  of  tima 
The  result  of  this  experiment  is  encouraging  as  indi- 
iting  the  superior  hardening  power  of  a  mixture  of 
►tton  seed'  meal  and  corn  meal  over  com  meal  alone, 
lie  lard  from  the  pigs  fed  for  six  weeks  on  this  mix- 
re  was  practically  as  firm)  as  that  obtained  in  this  ex- 
jriment  from  ami  Essex  pig  that  had  never  eaten  pea- 
its,  but  it  was  not  so  flbrm  as  the  lard  produced  in  the 
^rresponding  experiment  of  1897-'98  from  pigs  fed  un- 
terruptedly  on  corn.  (See  Alabama  Station  Bulletin 
o.  93,  p.  30.) 

3TT0N  SEED  MEAL  AS  FOOD  FOR  HOGS  IN  CONNECTION 
WITH  CORN  MEAL  AND  SORGHUM  OR  PEANUTS. 

On  September  14,  1901,  a  litter  of  six  thoroughbred 

3land  China  pigs,  farrowed  April  2,  was  divided,  into 

ree  lots  and  these  were  fed  as  follows : 

Lot  I,grazed)  on  drilled  sorghumi,  (blooming  to  ripe 

age),  and  a  half  ration  of  grain,  as  below. 

Lot  II,  in  dry  lot,  fed  sorghum  from  same  field,  cut 

to  lenghts  of  1  to  2  inches,  and  also  fed  grain  like 

1 1. 

Lot  III,  grazed  on  Spanish  peanuts  and  giveni  same 
•ain  as  other  lots. 

All  three  lots  received  in  addition  to  sorghum  or  pea- 
its  a  mixture  of  one-fifth  cotton  seed  meal  and  four- 
"ths  com  meal,  which  was  not  greatly  relished  and  of 
hich  the  pigs  in  a  diy  lot  could  not  be  induced  to  eat 
\  much  as  was  desirable.  This  lot  also  ate  far  less 
►rghum  than  was  desired. 

After  a  week  of  preliminary  feeding  the  experimjent 
5gan  September  20  and  continued  until  the  last  week 
October. 
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Sorghum^  grazed  and  soiled^  versus  pea/nuts  graze 


hot 

"I 


O 


Weight  Sept.  20 


Each. 

Total. 

61. 
74  5 

^  135.5 

67 

57.5 

71 

64.& 

1  124  5 
I  135.5 

Food. 


Sorghutoi  grazed;  ootfeon 
seed  meal  &  com  meal. 

Sorg-hum  in  pen;  cotton 
seed  meal  and  corn  meal 
Peanuts   grazed;  cotton 
seed  meal  &  com  meal. 


2^ 


Lbs, 
.53 
.11 
.9^ 


Lbs. 
36 


i 

B 

!i 


Lh9, 
140 
84 


8.5 


During  the  experiment  lot  I  grazed  over  (with  g 
waste)  2203  square  feet  of  sorghum  and  lot  3  consu 
the  peanuts  on  3880  square  feet;  782  pounds  of  gi 
cut  sorghum  were  offered  to  lot  II  but  only  372  poi 
were  consumed.  Reducing  these  results  to  the  I 
of  one  acre  we  have  the 


Oroath  made  on  one  acre  of  sorghum  or  peantU 


Growth 

Grain 

♦Grc 
attri 

Pasture  Crops. 

per  acre 

per  acre 

ble 

of  green 

of  green 

acre  j 

food. 

food. 

fOf 

Lbs. 

Lbs 

LI 

Lot  I. 

Sorghum  grazed;  and  grain. . 

707 

2768 

1 

Lot  II. 

210 

2323 

Ic 

Lot  III. 

Peanuts  grazed;  and  grain . . 

814 

1504 

5 

«  On  the  assumption  that  5  lbs.  of  grain  made  1  pound  of  growt 


To  produce  one  pound  of  growth,  there  was  requ 
3.8  pounds  of  grain  in  connection  with  sorghum 
turage,  only  1.85  x>ounds  of  grain  in  connection  i 
peanuts  and  11.05  pounds  of  grain  when  cut  sorg] 
was  fed  in  a  dry  lot 
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financial  results  are  quite  satisfactory  for  pea- 

ne  Sucre  of  which  is  estimated  as  producing  513 
of  live  pork,  worth  at  4  cents  per  pound,  $20.52. 

eof  sorghum  grazed  is  estimated  as  affording  153 
of  live  pork  worth  f6.12,  while  sorghum  fed  to 
a  pen  was  consumed  in  quantities  too  small  to 

J  measureable  financial  results. 

?t  of  a  20  per  cent,  cotton  seed  meal  mixture  on 
of  pigs. — A  mixture  of  oaie-fifth  cottion  seed  meal 
ur-fifths  com  meal  was  fed  as  just  stated,  in 
ion  with  sorghum  or  peanuts  continuously  from 
ber  14.    All  wenit  well  until  October  24,  when 

1  in  lot  II  died  suddenly.  Three  days  later  the 
ig  in  lot  1  died  and  also  both  pigs  in  lot  II.  Oc- 
S  the  use  of  cotton  seed  meal  was  discontinued 
t  III,  which  had  thus  far  shown  no  symptoms  or 
B  or  unthrlftiness,  but  which,  as  the  subsequent 

of  one  of  tiiese  pigs  shows,  had  been  injured  by 
of  cotton  seed  meal.  One  of  these  pigs.  No.  6,  from 
grazing  on  peanuts  was  used  in  a  subsequent  ex-, 
it,  in  which  he  died,  though  not  given  any  more 
seed  meal.  The  other  one  was  butchered  October 
samples  of  flat  were  taken  from  this  one,  as  well  as 
le  of  the  pigs  that  died  in  each  of  the  other  two 

IS  calculate  the  amounts  of  cotton  seed  mJeal 
instituted  a  dangerous  ration  when  fed  for  about 

*8. 
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Amounts  of  cotton  seed  meal  ca/using  death  of  shout 
when  f^d  with  corn  and  sorghum  or  peanuts. 


T  TT 
L<Ob  11. 

liOt  111 

Mixed 

Mixed 

Mixed 

grain  and 

grain  and 

grain  ai 

sorghum 

sorghum 

peanuts 

( grazed. ) 

(fed.) 

(grazed. 

Lb«. 

Lbs. 

Lbs. 

2  06 

1  27 

1  76 

Total  grain  per  100  lbs.  av.  live  weight 

2.67 

2  00 

2  05 

Cotton  seed  meal  per  head  daily  

.41 

-35 

.35 

Cotton  seed  meal  dai^y  per  100  lbs.  av. 

live  weight  

.53 

.40 

.41 

Total  amount  cotton  seed  meal  (incl'g 

16.60 

12  20  ' 

15  20 

Total  amount  cotton  seed  meal  per  100 

21. 60 

18.90 

17.70 

From  tliis  table  it  may  be  seen  that  a  daily  ration  coi 
taining  one-fourth  pound  or  more  of  cotton  seed  mes 
per  100  pounds  of  average  live  weight  was  fatal  whe 
continued  for  about  six  weeks.  No  deaths  occurred  unti 
the  small  shoats  (averaging  about  64  pounds)  had  eac 
consumed  12.2  pounds  of  cotton  seed  meal.  Per  10 
pounds  of  liveweight  the  minimum  fatal  quantity  wa 
18.9  pounds. 

EFFIICTS  OF  A  20  PER  CENT  COTTON  SEED  MEAL  MIXTURE  AN 
OF  SORGHUM  AND  PEANUTS  ON  MELTING  POINT 
OF  LARD. 

Lai'd  was  rendei-ed  from  samples  of  fat  taken  froi 
the  neck  and  also  from  around  the  kidneys  of  one  pig  i 
each  of  the  lots  just  referred  to.  The  melting  points  c 
the  lard  were  as  follows : 
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Effect  of  cotton  seed  mectl  on  melting  point  of  lard. 


Lard 

Lard 

Food. 

from 

from 

kidneys 

jowl 

Deg.  F. 

Deg.  F. 

iiorghum  grazed;  ^  ration  of 

^  i  cotton  seed  meal. . 

115.2 

87  4 

Sorghum  fed, 

do 

115  2 

85.3 

Peanuts  grazed. 

do 

99.7 

80.6 

It  is  evident  that  peanuts  afforded  a  much  softer  lard 
than  did  sorghum,  even  when  each  constituted  only 
Eibout  half  the  ration.  The  feeding  of  somewhat  less  than 
El  half  ration  of  mixed  cotton  seed  meal  and  corn  meal 
(1  to  4)  for  five  weeks  while  peanuts  were 
being  grazed,  failed  to  overcome  the  softening  effects  of 
peanuts. 

In  two  experiments  already  recorded  in  this  bulletin 
the  body  lard  from  pigs  getting  only  i)eanuts  melted  at 
temperatures  of  74.6  and  71.6  degrees  Fahrenheit;  the 
feeding  of  a  small  amount  of  a  mixture  of  cotton  seed 
meal  and  com  meal  for  five  consecutive  weeks  while 
[)eaLDuts  were  being  eaten  in  this  test  raised  the  melting 
point  to  87.4  degrees,  a  gain  of  12.8  and  15.8  degrees. 

This  increase  of  12.8  to  15.8  degrees  in  hardness  is 
jomewhat  greater  than  had  previously  resulted  from 
feeding  a  stronger  cotton  seed  meal  mixture  for  six 
iveeks  after  the  peanuts  were  discontined  (see  Experi- 
nent  on  p.  29.) 

On  the  whole  these  experiments  viewed  together  in- 
ificate  that  greater  hardening  effect  results  from  the 
jrain  when  fed  with  the  softening  food  (as 
jeanuts  or  chufas)  than  from  that  fed  as  the  exclusive 
•ation  in  tlie  six  weeks  just  before  the  date  of  butcher- 
ng.  This  is  also  practically  the  conclusion  reached  by 
Sennett  in  Arkansas  Bulletin  No.  65. 
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COTTON  SEED  MEAL  VERSUS   COWPEA   MEAL   AND  VERSUS 
CORN  ME.U.  AS  A  FINISHING  FOOD. 

Six  pigs  from  one  litter  which  had  subsisted  for  sh 
weeks  after  weaaiiiig  on  a  field  of  Spanish  peanuts  with 
out  any  grain,  were  later  divided  into  three  lots  and  fed 
for  37  days  (including  the  preliminary  period  of  7  days) 
aB  much  as  they  would  eat  of  the  rations  mentioned  be 
low: 


Food  consumed  fmd  growth  rnade  in  30  days. 


Food. 

Grain 
eaten. 

Growth 
made. 

Lbs. 
grain  pei 
lb. 
growth. 

Lbs. 

Lbs. 

Lot  III 

}4  cowpea  meal,  %  corn  meal  

95.3 

19 

5.00 

Lot  IV. 

140  0 

29 

4.82 

Lot  V. 

^  cotton  seed  meal,  i  corn  meal  . . . 

92  0 

16.5 

5.. 57 

All  three  lots  made  but  slow  growth,  which  we  maj 
attribute  ini  the  case  of  lots  III  and  V  to  the  relativi 
unpalatability  of  the  mixture  containing  either  cowpea 
or  cotton  seed  meal.  Com  meal  was  more  relished  an< 
hence  in  this  brief  experiment  more  satisfactory,  thougl 
in  previous  experiments  a  mixture  of  cowpeas  and  con 
has  been  superior  to  either  alone,  and  especially  so  whei 
the  feeding  period  has  been  a  long  one. 

EFFECTS  ON  HEALTH. 

After  37  days'  feeding  of  the  20  per  cent  cotton  seei 
meal  mixture.  No.  13,  one  of  the  pigs  m  Lot  V,  died 
after  having  appeared  gaunt  and  weak  for  two  days 

This  death  and  the  unthrifty  appearance  of  the  otbe 
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pig  receiving  cotton  seed  meal  notified  us  that  it  was 
time  for  the  experiment  to  close.  The  pigs  in  the  other 
pens  remained  healthy.  All  were  butchered  as  soon  as 
the  experiment  was  stopped,  and  samples  of  fat  were 
taken  and'  rendered  into  lard. 

Up  to  the  timle  of  the  death  of  one  pig  and  the  evident 
unthriftiness  of  another,  the  pigis  in  Lot  V,  averaging  at 
the  middle  of  the  period  59.4  pounds  per  head  in  weight, 
had  each  consumed  since  the  seventh  of  November  5.4 
pounds  of  cotton  seed)  meal.  This  is  equivalent  to  sajying 
that  toxic  efifects  were  evident  when  for  each  100  pounds 
of  average  live  weight  9.2  of  cotton  seed  meal  had  been 
consumed.  During  the  experiment  proper  the  average 
(kdly  consumption  of  cotton  seed  meal  was  .25  of  a 
pounds  per  100  i)ounds  of  live  weight  It  will  be  re- 
called that  when  the  same  mixture  was  fed  in  an  earlier 
experiment  to  somewhat  larger,  but  young  shoats,  the 
daily  consumption  of  .41  of  a  pound  per  100  pounds 
live  weight  resulted  fatally.  In  a  still  earlier  experi- 
ment with  still  larger  shoats,  cotton  seed  meal  was 
consumed  at  the  rate  of  .61  of  a  pound  daily  per  100 
pounds  of  live  weight,  for  35  days;  no  immediate  con- 
spicuous injury  resulted,  and  observations  on  subse- 
juent  effects  were  prevented  by  the  disposition  miade  of 
the  pigs. 


Digitized  by 


38 


Effects  on  quality  of  lard  of  small  shoats  fed  on 
coivpea  meal  and  cotton  seed  meai. 


Pig 
No. 


Food  for  last  37 
days  of  life. 


Food  from  Sept.  14 
to  Oct.  31. 


2  2  S 


^  O  to 


12 
11 
8 

Av. 

10 
9 

Av, 


13 
Av. 


Peanuts  alone  

j  }^  Gowpea  meal. . . 
I     corn  meal  

do 

do 

Corn  meal  

do 
do 

U  cotton  seed  meal 
It  com  meal  

do     ^died. ) 

do 


Peanuts  [kil'd  Oct.  31] 

Peanuts  

do 
do 
do 
do 
do 

do 
do 
do 


82.6 

81.5 
79  9 

80.7 

88  3 
77  2 

82.7 

90  0 
83.3 
86.7 


The  lard  from  all  lots  had  a  very  low  melting  iK>in 
for  grain  fed  animals,  probably  due  in  part  to  smal 
size  and  extreme  immaturity  of  the  pigs  as  well  as  t( 
the  softening  effects  of  peanuts  in  an  earlier  period 
We  may  safely  discard  the  melting  point  of  the  jow 
lard  fat  of  Lot  V,  as  probably  being  influenced  by  ac 
cidental  conditions,  possibly  by  variations  in  the  pei 
centage  of  moisture  or  other  impurities  left  after  rend 
ering.  Shutt  has  observed  that  unthrifty  pigs  have  sof 
pork,  which  condition  may  constitute  the  explanatioi 
of  the  low  m^elting  points  in  Lot  V. 

The  kidney  lard  was  firmest  when  the  cotton  see 
meal  mixture  was  fed,  the  advantage  in  favor  of  this  foa 
being  4  degrees  F.  as  compared  with  com  meal. 
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meal  atforded  a  slightly  firmer  lard,  both  from 
and  jowl,  than  did  a  mixture  of  cowpeas  and 
sal. 

mpared  with  the  lard  obtained  from  No.  12  (im- 
ly  after  feeding  peanuts),  the  cowpea  mixture 
nmeal  scarcely  affected  the  melting  point  of  the 
lard,  but  increased  that  of  the  jowl  lard  by  4.1 
degrees  F.  respectively. 

otfcon  seed  meal  mixture  raised  the  melting  point 
?y  lard  4.1  degrees  F.  above  that  of  pure  peanut 
►m»  kidney  fat 

rently  37  days  was  too  short  a  period  for  any  of 
n  foods  to  thoroughly  harden  pork  once  softened 
luts.  The  tendency  of  our  experiments  and  of 
ade  by  Bennett,  in  Arkansas,  is  to  show  the  need 
ager  hardening  period  than  is  generally  regarded 
ssary,  or  else  the  feeding  of  some  grain  while 
Quts  are  being  consumed. 

SEED  MEAL  MIXTURE  VERSUS  CORN  MEAL — FOURTH 
EXPERIMENT. 

»  which  had  grazed]  for  23  days  on  peanuts  in 
,  1902,  were  then  penned  and  divided  into  two 
ne  lot  wafi  fed  on  com  meal  alone,  the  other  on 
re  of  three-fourths  com  meal  and  one-fourth  cot- 
1  meal.  The  average  weight  per  shoat  during 
jriment  was  136.3  pounds  for  those  getting  com 
nd  142.8  pounds  for  tliose  on  the  cotton  seed 
et  The  amounts  of  food  consumed  by  the  two 
re  practically  identical.  Omitting  the  prelimi- 
►riod,  the  results  for  the  next  28  days  were  as 


Dwily  growth 
per  pig. 


Qrain,  per 
lb.  growth 

^  LbH. 


1  1  1 

seed  meal,  %  corn  meal  8 


5  31 
3  84 
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In  this  experiment  tlie  ratioDs  containing  25  per  ee 
of  cotton  seed  meal  caused  much  more  rapid  and  e 
nomdcal  growth  than  com  meal  alone. 

Throughout  the  31  day»  during  which  cotton  8€ 
meal  was  fed  the  health  of  the  shoats  was  good.  T 
shoats  getting  the  mixed  rations  consumed  daily,  j 
100  pounds  of  mean  live  weights,  .73  of  a  pound  of  c 
ton  seed  meal.  Their  total  consumption!  of  cotton  sc 
meal  in  31  days,  including  the  preliminary  period,  ir 
22.6  pounds  per  100  pounds  of  live  weight. 

Comparing  this  result  with  tliose  previously  record 
let  us  note  the  increasing  amount  of  cotton  seed  m< 
per  100  pounds  of  live  weight  which  may  be  safely  i 
SiS  the  pigs  increase  in  size. 

EFFECT  OF  COTTON  SEED  MEAL_,  COKN  MEAL^  AND  RICE  Pi 
ISH  ON  LAED. 

In  the  following  table  are  recorded  the  results  of  i 
terminations,  made  by  Mr.  A.  McB.  Ransom  of  t 
Chemical  Department,  of  the  melting  point  of  laM  fn 
the  jowls. 

The  pigs  were  Poland  Chinas  fronn  the  same  litt 
but  were  not  butchered  on  the  same  date. 

Melting  point  of  lard. 


Food  during  31  days 
before  slaughtering'. 


Food  from  55  th  to  32d 
day  before  slaugh- 
tering. 


Melt] 
poin 
of  be 
lai 
Deg. 


Lot  F. 


Lot  G. 


So.  101 
No.  102 
Average 

No.  103 

No.  104 
A  verage 

lo:> 

lOo 
107 
108 


Corn  meal  

do 
do 

cotton  seed  meal, 

^  corn  meal  

do 
do 

Rice  polish     [last  8 

weeks] 
Rice  polish  [8  weeks] 

Corn  meal  [8  weeks].  .'Grain  ration  

Corn  and  skim  milk  *  '  Peanuts  &  corn  meal, 
  [33  days]  


Peanuts  &  corn  meal, 
do 
do 

do 
do 
do 

Peanuts  and  corn  meal 

[33  days]!   

Grain  ration  


76. 
79. 
78, 

80 

82  I 

81. 
74. 

78. 
8.5. 

76 


*0nly  small  amounts  of  skim  milk  were  used  and  for  only  19  days 
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liis  test  the  feeding  for  31  days  of  com  meal  raised 
siting  point  of  lard  (previously  softened  by  pea- 
>y  only  3.8  degrees  F.The  feeding  for  the  same  time 
ixture  containing  25  per  cent,  of  cotton  seed  meal 
the  melting  point  by  7.2  degrees  F.   The  lard  af- 

by  the  cotton  seed  meal  ration  was  firmer  than 
rom  corn  meal,  the  melting  point  of  the  former 
iegrees  F. )  being  3.4  higher. 
.  last  result^  together  with  other  experimients  de- 
l  in  previous  pages,  indicates  that  cotton  seed 
las  an  appreciable  value  for  hardening  the  lard 
mbtless  also  the  flesh  of  pigs  raised'  on  peanuts^ 
,  and  most  other  softening  foods.  This  will  be 
[)ortant  point  in  its  favor  when  hog  raising  for 
8  well  as  for  home  consumption,  becomes  an  im- 
t  industry  in  Alabamia;  for  the  buyer  for  a  pack- 
use  will  not  knowingly  buy  hogs  with  soft  fle^. 
•e  is  every  reason  why  those  sections  of  Alabama 
peanuts  thrive  should  at  no  distant  date  ship  car- 
^f  hogs  to  packisig  houses  in  Birmingham,  Atlanta, 
rleans,  or  other  markets,  provided  the  flesh  can  be 
led.     In  many  counties  the  sale  of  hogs  and 

products  could  easily  be  made  to  bring  in  as 
money  as  the  cotton  crop.  Cholera  is  not  an  in- 
ble  obstacle.  Keeping  hogs  oflF  the  public  range, 
from  flowing  streams  of  cholera-infected  water, 
lerstanding  of  the  nature  and  means  of  spreading 
\  disease,  and  judicious  feeding  and  care,  will 
'  reduce  this  danger. 

raising  requires  little  capital  and  brings  its  re- 
luickly.    InHproved  blood,  food,  care,  and  knowl- 


edge  are  capaible  of  making  the  Alabama  hog,  as  w< 
as  his  relative  in  the  com  belt,  a  "mortgage  lifter." 


From  November  13  to  December  18,  1900,  a  period 
35  days,  two  shoats  were  penned  on  sweet  potato 
growing  on  poor  sandy  soil,  and  furnished  daily  p 
head  with  2  pounds  ground  com  and  1  pound  groui 
cowpeas,  which  was  regarded  as  a  half  ration.  T) 
total  weight  at  the  banning  of  the  test  was  231  pound 
and  during  the  five  weeks  the  two  shoats  made  a  tot 
gain  of  67  pounds,  requiring  besides  sweet  potatoc 
3.13  pounds  of  grain  per  pound  of  growth. 

The  potatoes  were  not  eaten  with  much  relish,  ai 
after  being  rooted  up  they  were  left  on  the  surface,  sob 
of  them  remaining  there  until  they  decayed.  Probab 
the  waste  would  have  been  less  if  less  grain  had  be( 
fed.  The  composition  of  the  sweet  potato  leads  us 
expect  that  it  would  be  advisable  not  at  any  time 
confine  shoats  to  sweet  potatoes  alone,  but  to  give  the 
while  on  the  potato  field  a  little  nitrogenous  food,  sui 
as  cowpeas,.  peanuts,  etc. 


SWEET  POTATOES  POE  HOGS. 
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3ABTS  VERSUS  COWPKri  MEAL  VERSUS  CJORN  MEAL. 

period  of  seven  weeks,  in  addition  to  a  week  of 
ary  feeding,  in  January  and'  February,  1899, 
>d  stuffs  were  compared,  each  being  fed  in  con- 
mth  an  equal  weight  of  rice  bran  obtained  from 
Co.,  New  Orleans.  There  were  three  lots  of  re- 
eaned  pigs,  each  lot  containing  three  pigs.  All 
except  one  were  from  the  same  litter,  and  were 
1  Berkshire — Poland  Chinas 
nusually  cold  weather  of  this  time,  inadequate 
I,  and  the  rather  unpalatable  nature  of  all  the 
due  to  the  admixture  of  rice  bran,  made  the 
^wth  slow  and  unsatisfactory. 


Jroath  and  food  eaten  m  seven  weeks. 


OQ 

00 

Food. 

Otal 

rs  g 

11 

00 

%  corn  hearts  and  50%  rice  bran..  65  479.5  7.38 
%  cowpea  meal  and  50%  rice  bran.  80.6  478.5  5.95 
%  corn  meal  and  50%  rice  bran         98.1     540.0  5.50 


ition  containing  com  meal  was  the  most  effect- 
probably  because  of  its  greater  palatability, 
e  larger  amount  consumed, 
iing  to  partial  analyses  made  in  the  chemical 
ry  here  the  rice  bran  used  contained  9  per  cent 
in,  and  the  com  hearts  8.9  iper  cent,  of  protein. 

Rice  polish  as  a  food  for  pigs. 
igh  price  of  com  during  1902  mjade  it  desirable 
or  some  substitute  in  addition  to  such  materials 
?  grown  on  the  farm.  Hence  rice  polish  was  em- 
n  a  number  of  experiments  and  was  tested  in 
son  with  corn  meal.  In  different  experimemts 
o  foods  were  used  alone  or  each  combined  with 
•nding  proportions  of  other  foods.   Each  lot  con- 


sisted  of  three  pigs,  usually  recently  weaned.  In  a 
ca£^  the  food  was  fed  dry. 

Ric-e  polish  versvs  com  meal  in  connection  with  ski 
milk. — In  the  first  experiment,  made  in  the  spring 
1902,  skim  milk  was  fed  in  connection  with  either  coi 
meal  or  rice  polish.   The  results  were  as  follows : 


Food. 


B 

a 
i 


Com  meal  and  skim  milk . . 
Rice  polish  and  skim  milk. 


89.5 
109.0 


2.1 
1.7 


It  will  be  seen  that  in  connection  with  skim  milk,  ri 
polish  was  more  effective,  pound  for  pound,  than  coi 
meal. 

Jiice  polish  versus  corn  meal  alone^  first  experimet 
At  the  end  of  the  fifth  week  the  skim  milk  was  dropp 
from  the  ration)  of  both  lots  and  the  rate  and  econoD 
of  growth  were  immediately  greatly  d^ecreased,  as  shoT 
below. 

It  then  required  to  make  one  pound  of  growth  6 
pounds  of  com  meal  or  6.7  pounds  of  rice  polish, 
this  test,  in  which  the  conditions  were  unfavorable 
rapid  gains,  the  rice  polish  and  com)  meal  were  of  equ 
value 

Rice  polish  versus  mixed  grain, — The  following  t€ 
was  made  with  a  different  litter  of  pigs  just  after  wea 
ing.  The  experiment  covered,  in  addition  to  the  pi 
liminarv^  period,  five  weeks,  terminating  June  11,  19C 
There  were  three  pigs  in  each  lot 

The  mixed  grain  consisted  of  one-half  cowpea  me 
one  fourtli  corn  meal,  and  one-fourth  rice  polish.  Tl 
was  fed  in  comparison  with  a  graini  ration  of  rice  polifi 
the  pigs  of  both  lots  receiving  in  addition  a  nearly  equ 
amount  of  skim  milk. 

Lbs.  grain  per 


lbs.  growth. 

Lot  B — Mixed  grain  and  skim  milk..  1.78 
Lot  C — Rice  polish  and  skim  milk   1.93 


LbB.  milk 
per  lb.  grrow 
4.13 
4.74 
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be  noticed  that  mixed  grain  consisting  partly 
%  meal,  and  hence  very  rich  in  nitrogenous  ma- 
oved  superior  to  rice  polish. 
)lish  in  different  proportions. — During  the  next 
8  the  grain  mixture  for  lot  B  remained  the 
mely  50  per  c^t.  cowpea  meal,  25  per  cent. 
1  and  25  per  cent  rice  polish, 
ain  of  lot      was  so  changed  as  to  consist  of 
•ts  of  com  meal  and  rice  polish, 
ive  of  the  preliminary  period  the  results  were 
s: 

Lbs.  grain  per 
lbs.  growth. 

cowpea  meal   


com  meal    5.0 

rice  polish   

com  meal    4.2 

rice  polish   


!St  was  made  during  mid  summer  and  the  pigs, 
in  small,  bare  yards  and  deprived  of  green  food, 
aake  as  rapid  or  as  economical  growth  as  they 
)ubtless  have  done  under  more  na.tural  condi- 
dinarily  we  should  expect  that  for  young  pigs 
nitrogenous  mixture  fed  to  lot  B,  would  prove 
as  it  did  in  the  test  described  immediately 

Rwe  polish  versus  com  meal  alone. 
J  a  third  period  of  five  weeks  terminating  Au- 
1902,  these  same  lots  of  shoats  were  used  in  a 
on  of  rice  polish  with  comt  meal,  both  foods  be- 
long The  amounts  of  grain  fed  to  the  two  lots 
itical. 

libs,  growth       Lbs.  grain 

3  pigs  in         per  lb.  of 

4  weeks.  g^rowth. 
m  meal                                  53.5  5.01 

«  polish    79  3.40 

ily  rate  of  growth  was  much  more  rapid  for  the 
Dg  polish  and  these  also  required  considerably 
to  make  one  pound  of  increase  in  live  weight 
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Rice  polish  versus  corn  meal  in  mixed  grain  ration. 

A  litter  of  six  Poland  China  pigs,  dropped  April  2 
1902,  were  divided  into  two  lote  and  fed  for  five  weel 
on  two  lots  of  grain  that  were  exactly  similar  exee] 
that  rice  polish  in  one  was  substituted  for  an  equal  pe 
centage  of  com  meal  in  the  otlier.  The  results  of  tl 
last  four  weeks  of  the  period  follow : 

Lbs.  f (X 
Lbs.  per  ] 

growth.  g^wt 

I  40%  com  meal   

Lot  d\  40%  cowpea  meal    56  3.7 

(  20%  wheat  bran  

L  40%  rice  polish   

Lot  E  }  40%  cowpea  meal    65.5  3.1 

(  20%  wheat  bran  

Both  of  the  above  mixtures  afforded  satisfactory  rat 
of  growth,  but  the  one  containing  rice  polish  was  d 
cidedly  more  effective  than  the  mixture  into  which  coi 
meal  entered. 

Rice  polish  versus  corn  meal  alone^  third  experimen 

This  experiment  was  made  with  two  lots  of  thr 
shoats  each  and  extended  ovei'  eight  weeks,  terminatii 
Octol)er  1, 1902.  The  shoats  used  were  the  same  as  thoi 
employed  in  the  last  mentioned  experiment. 

Lbs.  growth  Total  Lbs  fo 

in  8  food  in  per  1 

weeks.  8  weeks.  growl 

Lot  D — Com  meal                         68  422.2  6. 

Lot  B— Rice  polish                        131.5  492.9  3. 

The  rate  of  growth  was  almost  twice  as  rapid  with  tJ 
pigs  fed  on  polish  as  for  those  consuming  com  meal. 

To  make  one  pound  of  increase  in  live  weight  requin 
in  this  experiment  39  per  cent  less  of  polish  than 
com  meal. 

Average  results  with  rice  polish. 

In  most  of  the  direct  comparisons  of  rice  polish  wi 
com  meal  the  polish  proved  decidedly  superior. 

Taking  the  average  of  all  Ave  of  these  direct  compai 
sons  we  find  that  to  produce  one  pound  of  increase 
live  weight  of  pigs  required  only  3.73  pounds  of  ri 
polish  and  4.74  pounds  of  com  meal.   At  this  rate  78 
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pounds  of  rice  polish  was  equal  to  100  pounds  of  corn 
meal,  a  saving  of  21.4  per  cent  of  the  grain  by  the  sub- 
stitution of  polish  for  com  meal. 

The  differences  in  comiposition  are  not  such  as  to  ex- 
plain the  superiority  of  the  polish,  but  this  may  poe- 
nbly  have  been  partly  d!ue  to  the  fact  that  the  rice  meal, 
51  flour-like  powder,  was  in  a  finer  sta^te  of  division  than 
the  com  meal. 

Composition  of  rice  polish,  rice  meal  and  corn  meui. 

Figures  from  Hcnn/s  Feeds  a/nd  Feedimg. 

Nitrogenous  Starch.  Mt, 

Matter.  etc.  Fiber,  elc 

Elice  polish    11.7  58.0  6.3 

Elice  meal    12.0  51.0         5.4  IS.l 

aice  bran    12.1  49.9         9.5  8.8 

:Jorn  meal    9.2  68.7         1.9  8.8 

We  have  had  some  difficulty  in  obtaining  rice  ]>olish 
from  states  east  of  us,  it  being  more  profitable  for  the 
mills  to  mix  it  with  other  less  valuable  by-products  atod 
bo  sell  the  mixture  of  polish,  rice,  bran,  etc.,  under  the 
name  of  rice  meal.  Rice  meal  is  of  variable  quality, 
accoi*ding  to  the  amounts  of  each  by-product  mixed  in. 
Hence  the  figures  quoted  above  need  niot  be  r^ardecl  as 
showing  the  composition  of  an  average  grade  of  rice 
meal. 

As  stated  in  a  previous  page  we  employed  in  one  ex- 
periment rice  bran  mixed  with  an  equal  weight  of  sev- 
eral other  foods.  We  found  the  rice  bran  mixtures  un- 
palatable and  the  growth  of  pigs  fed  on  it  slow.  At  the 
South  Carolina  station  rice  meal,  in  connection  with 
large  amounts  of  skim  milk,  in  a  brief  feeding  period 
produced  pork  at  less  cost  than  when  com  meal  and 
skim  milk  were  fed. 

In  November,  1902,  rice  meal  was  quoted  to  us  by 
Planter's  Rice  Mills,  Savann&h,  Ga.,  at  |17.90  delivered 
at  Auburn,  Ala.,  in  less  than  carload  lots.  Rice  polish 
bought  from  the  samie  firm  two  years  ago  cost  about 
|26  per  ton  delivered  at  this  station.  It  is  of  inter(  st  to 
note  that  a  part  of  this  rice  i)olish  kept  in  good  con- 
dition for  more  than  a  year. 

According  to  our  experiments  rice  polish  could  \\  itli 
great  profit  be  substituted  for  com  meal  selling  at  the 
same  price. 
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HORTICULTURAL  LAW  AND  RULES 
5D  BY  THE  BOARD  OF  HORTICULTURE. 


INTEODUCTION. 

ars  the  horticultural  interests  in  Alabama  have 
very  much  from  the  injury  done  by  various  in- 
fungous  pests.  Most  of  the  seriously  injurious 
distributed  upon  nursery  stock  from  infested 
The  nursery  trade  is  a  legitimate  one,  and 
should  be  encouraged  when  honestly  conducted. 
I  introduction  of  the  notorious  San  Jos^  scale 
e  have  awakened  to  the  fact  that  it  is  nec- 
\y  protect  the  planter  from  stock  from  in- 
irseries.  The  method  commonly  adopted  is  to 
nursery  stock  infested  Arith  pests,  as  danger- 
e  public  welfare,  and  order  such  stock  de- 
To  do  this  all  nurseries  have  to  be  examined 
3re  times  each  year,  to  see  if  there  are  no  pests 
)ck  growing  therein.  If  all  the  stock  is  healthy 
ate  of  health  is  given,  stating  that  the  stock  is 
ly  free  from  all  such  pests.  Even  with  all  this 
n  the  planter  should  ever  be  on  the  lookout  for 
Qd  fungous  pests  which  may  have  escaped  the 
i  inspector,  or  which  may  have  gotten  upon  the 
)lants  after  the  time  he  made  the  examination, 
iny  wide-awake  fruit  growers  of  Alabama  have 
been  trying  to  get  adequate  laws  to  aid  them  in 
g  the  industry  in  this  State.  This  past  winter 
y-organized  State  Horticultural  Society  took 
^r  up,  and  with  the  aid  of  others  interested  in 
,  succeeded  in  getting  the  Legislature  to  pass 
ring  law : 
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No.  121.    Code  of  1903. 


AN  ACT 


To  Further  Protect  Horticulture,  Fruit  Crowing, 
.Truck  Gardening,  and  to  Exclude  Crop  Pests  o 
Kinds  in  the  State  of  Alabama. 

Section  1. — Be  it  Enacted  bp  the  Legislature  of 
bama.  That  from  and  after  the  passage  of  this  act, 
Commissioner  of  Agriculture  and  Industries  of  the  S 
of  Alabama,  the  President  of  the  Alabama  State  H 
cultural  Society,  and  the  Director  of  the  Experii 
Station  of  the  Alabama  Polytechnic  Institute  shall 
officio,  constitute  a  board  to  be  known  as  the  6 
Board  of  Horticulture,  of  which  the  Commissione: 
Agriculture  and  Industries  shall  be  chairman,  w 
board  shall  have  full  power  to. enact  such  rules  and  i 
lations  governing  the  examination,  certification, 
transportation  and  introduction  of  trees,  shrubs, 
tings,  buds,  vines,  bulbs,  and  roots,  that  they  may  (3 
necessary  to  prevent  the  further  introduction,  inci 
and  dissemination  of  insect  pests  and  plant  diseases. 

Sec.  2. — That  the  Professor  of  Horticulture  of 
Alabama  Polytechnic  Institute  shall  act  as  State  H 
culturist  and  as  secretary  of  said  Board  of  Horticul 
under  the  provisions  of  this  act,  and  it  shall  be  the  < 
of  the  said  board  to  promulgate  rules  and  regulatioi 
accordance  with  this  act  for  the  government  of  the 
State  Horticulturist  in  the  duties  devolving  upon  hi 
execution  of  the  provisions  of  this  act 

Sec.  3. — There  is  hereby  annually  appropriated 
sum  of  (|1,500)  fifteen  hundred  dollars,  to  be  disbu 
under  the  direction  of  the  Board  of  Trustees  of  the 
bama  Polytechnic  Institute  for  the  purpose  of  defra 
the  expense  in  the  execution  of  this  act. 

Sec.  4. — The  State  Horticulturist  or  a  deputy 


d  by  the  Board  of  Horticulture,  shall  have 
ider  the  regulations  of  the  Board  of  Hortieul- 
sit  any  section  of  the  State  where  such  pests  are 
to  exist,  and  to  determine  whether  any  infested 
lants  are  worthy  of  remedial  treatment  or  shall 
yed,  and  he  shall  immediately  report  his  find- 
riting,  giving  reasons  therefor,  to  the  owner  of 
ed  plantation,  his  agents  or  tenant,  and  a  copy 
?port  shall  also  be  submitted  to  the  said  board, 
f  objections  to  the  findings  of  the  State  Horti- 
or  his  deputy,  an  appeal  shall  be  made  to  the 
•d,  who  shall  have  power  to  summon  witnesses 
testimoMv  on  oath,  and  whose  decision  shall  be 
1  appeal  shall  be  taken  within  ten  days  and 
as  a  stay  of  proceedings  until  it  is  heard  and 

— Upon  the  findings  of  the  State  Horticul- 
his  deputy  in  any  case  of  infested  trees  or 
le  treatment  prescribed  by  him  shall  be  exe- 
mce  (unless  an  appeal  is  taken),  under  his  sup- 
thie  cost  of  material  and  labor  shall  be  borne  by 
r;  provided,  however,  that  in  case  the  trees  or 
all  be  condemned  they  shall  be  destroyed  by  the 
rticulturist,  and  the  expense  of  such  action 
orne  by  the  owner.  No  comi)ensation  shall  be 
or  any  plants  that  shall  be  destroyed. 
. — In  case  any  person  or  persons  refuse  to 
hie  direction  of  the  State  Horticulturist  or  of 
Joard  upon  an  appeal,  a  Justice  of  the  Peace  or 
fudge  of  the  county  shall,  upon  complaint  filed 
ate  Horticulturist  or  any  freeholder,  cite  the 
persons  to  appear  before  him  within  ten  days 
ce  being  served,  and  that  the  said  judge  upon 
ry  evidence  shall  cause  the  prescribed  treat- 
e  executed,  and  the  expense  thereof  and  cost  of 
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court  shall  be  collected  from  the  owner  or  owners  oi 
fested  plants. 

Sec.  7. — It  shall  be  unlawful  to  oflfer  for  sale,  i 
give  away  or  transport  perenial  plants,  scions,  bi 
trees,  shrubs,  vines,  or  other  plants,  tubers,  roots, 
tings,  bulbs,  known  to  be  infested  with  dangerously 
jurious  insects  or  plant  diseases.  Any  person  or  pere 
violating  this  section  shall,  upon  conviction,  be  fined 
less  than  ten  nor  more  than'  one  hundred  dollars  for  € 
separate  offense. 

Sec.  8. — The  said  Board  of  Horticulture,  its  age 
or  employes,  are  hereby  empowered  with  authoritj 
enter  upon  any  premises  in  discharge  of  the  duties  h 
in  described.  Any  person  or  persons  who  shall  obsti 
or  hinder  them  or  their  agents  in  the  discharge  of  tl 
duties  shall  be  deemed  guilty  of  a  misdemeanor,  « 
upon  conviction  therefor,  shall  be  fined  not  less  than 
nor  more  than  one  hundred  dollars. 

Sec.  9. — The  Board  shall  have  the  power  also 
adopt  rules  and  regulations,  not  inconsistent  with 
laws  and  constitution  of  this  State  and  the  Uni 
States,  for  preventing  the  introduction  of  dangeroi 
injurious  crop  pests  of  all  kinds  from  without  the  SI 
or  regarding  the  dissemination  of  crop  i^ests  within 
State,  and  for  the  governing  of  common  carriers  in  tn 
porting  plants  liable  to  harbor  such  pests,  to  and  ft 
and  within  the  State,  and  such  regulations  shall  have 
force  of  laws. 

Sec.  10. — Be  it  further  enacted,  that  the  membert 
said  Board,  any  two  of  whom  shall  constitute  a  quor 
in  the  absence  of  the  third,  shall,  within  thirty  dayj 
the  passage  of  this  act,  and  from  time  to  time,  draw 
and  promulgate  through  the  press  of  the  State  the  n 
and  regulations  necessary  to  carry  into  full  and  c 
plete  effect  the  provisions  of  this  act,  carefully  defin 
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sases  or  maladieB^  both  insect  and  fungus,  shall 
I  infectation  in  trees  or  plants,  within  the 
Eind  purview  thereof. 

. — It  shall  be  unlawful  for  any  person,  Arm  or 
on  to  sell,  give  away,  or  ship  within  the  State 
□a  any  trees  or  shrubs  or  any  other  plants  corn- 
own  as  nursery  stock,  without  having  a  certifi- 
arantee  of  the  State  Horticulturist  of  Alabama, 
f  such  certificate  of  guarantee  must  accompany 
or  package  sold,  given  away  or  shipped.  Such 
3  must  be  dated  within  twelve  months.  If  upon 
ion  such  stock  is  found  to  conform  to  the  re- 
ts of  the  said  Board  of  Horticulture,  the  State 
;urist  must  furnish  a  certificate  to  that  effect, 
on  or  persons  selling,  giving  away  or  shipping 
tock  without  the  certificate  of  the  State  Horti- 
shall  be  fined  not  less  than  fifty  nor  more  than 
red  dollars. 

. — Each  and  every  person,  firm  or  corporation 
stnd  doing  business  outside  of  the  State  of  Ala- 
ding  in  or  handJling  trees,  shrubs  or  other  plants 
y  known  as  nursery  stock,  shall  file  a  copy  of 
certificate  of  his  or  its  inspection  furnished  by 
Horticulturist,  nursery  inspector  or  other  duly 
d  official  of  his  or  its  State  or  county  with  the 
'  of  the  Board  of  Horticulture.  Upon  the  filing 
rtificate  as  above  prescribed,  and  upon  request 
■son,  firm  or  corporation,  a  certificate  will  be  is- 
lie  same,  and  official  tags  bearing  copy  of  such 
B  and  seal  of  the  Board  will  be  furnished  the 
ost,  provided,  however,  that  the  aforesaid  certi- 
nspection  shall  be  adjudged  satisfactory  by  the 
EJach  box,  bundle  or  package  of  nursery  stock 
nto  Alabama  by  any  person,  firm  or  corporation 
p  one  of  these  tags,  and  shipments  of  stock  not 
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thus  tagged  shall  be  liable  to  confiscation  by  the  B< 
of  Horticulture  through  its  agents  or  employes. 

Sec.  13. — No  transportation  company  or  common 
rier  shall  deliver  any  box,  bundle  or  package  of  ti 
shrubs  or  plants  commonly  known  as  nursery  stoc 
any  consignee  residing  within  the  State  of  Alab 
when  said  box,  bundle  or  package  does  not  bear  the 
cial  tag  or  certificate  of  guarantee  issued  by  the  S 
Horticulturist  without  previously  notifying  the  8 
Horticulturist  of  the  particulars  of  the  shipment  as 
may  be  required  by  the  Board,  nor  without  duly  w 
ing  the  consignee  of  his  risk  in  accepting  said  shipm 
Failure  on  the  part  of  any  transportation  compan; 
common  carrier  to  conform  to  these  requirements  s 
be  deemed  a  misdemeanor,  and  shall  be  punishabl 
each  instance  by  a  fine  of  not  less  than  ten  nor  more  1 
fifty  dollars.  Provided,  that  no  common  carrier  sha] 
liable  for  damages  to  the  consignee  or  consignor  foi 
fusing  to  receive,  transport,  or  deliver  such  trees,  p 
ages,  or  boxes,  when  not  accompanied  by  the  tag  or 
tificate  herein  provided. 

Sec.  14. — Any  person,  firm  or  corporation  recei^ 
from  any  other  firm,  or  corjwration,  any  box,  bundl 
package  of  trees,  shrubs,  or  plants  commonly  knowi 
nursery  stock,  which  is  not  accompanied  by  a  certifi* 
of  guarantee,  or  official  tag  issued  by  the  State  Horti 
turist  to  cover  said  stock,  shall  be  deemed  guilty  ( 
misdemeanor,  and,  upon  conviction,  shall  be  fined 
less  than  ten  nor  more  than  one  hundred  dollars. 

Sec.  15. — It  shall  be  the  duty  of  the  State  Horticul 
ist  to  make  a  quarterly  report  of  his  work,  and  of  the 
penditures  under  this  act  to  the  Board  of  Horticulti 
and  said  Board  shall  report  annually  to  the  Governo 
the  State. 

Approved  March  5,  1903. 

Official :  J.  Thos.  Heflin, 


Secretary  of  8tati 


81 


THE  BOARD  OF  HOKTICULTURE. 

3  provided  by  the  above  law  the  following  persons 
?x-officio  members  of  the  Board  of  Horticulture : 
lie  Commissioner  of  Agriculture  and  Industries, 
irman. 

iie  Hon.  R.  R.  Poole,  Montgomery. 

le  President  of  the  Alabama  State  Horticultural  So- 

r.  W.  F.  Ueikes,  Huntsville. 

le  Director  of  the  Experiment  Station,  Alabama 

technic  Institute, 

[•of.  Chas.  C.  Thach,  Auburn. 

le  Professor  of  Horticulture  of  the  Alabama  Poly- 
nic  Institute,  to  l>e  State  Horticulturist  and  Secre- 
to  the  Board. 

•of.  R.  S.  Mackintosh,  Auburn. 

le  Board  of  Horticulture  met  at  Auburn,  March  20, 
,  and  in  accordance  w^ith  Section  10  of  the  above 
the  following  Insects  and  fungous  diseases  were  con- 
'ed  dangerous  and  to  constitute  infestation  in  trees 
plants : 

)    San  Jose  Scale,  {Aspidiotus  perniciosus.) 
)    The  New  Peach  Scale,  (Diaspis  amygdali.) 
hen  found  in  a  nursery  all  infested  stock  to  be 
ed.    If  San  Jose  Scale  is  found  in  the  immediate 
tiborhood,  all  stock  must  be  fumigated  or  certificate 
be  withheld. 

I    Black  Knot,  {Ploirriffhtia  morhosa,) 
)    Crown  Gall,  {Dcndrophagus  glohosus,) 
hen  found  in  a  nursery  all  diseased  stock  to  he  de- 
red,  otherwise  stock  may  be  shipi)ed. 
)    Peach  Yellows. 
)    Peach  and  Plum  Rosette. 
1  infested  trees  and  nursery  stock  to  be  destroyed. 
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(7)    Woolly  Aphis,  {Schi^oneura  lanigera.) 
All  badly  diseased  stock  to  be  destroyed.   Other  i 
to  be  fumigated  or  treated  with  kerosene  emulsion. 


The  following  rules  and  regulations  were  adoptee 

Rule  1. — The  State  Horticulturist  is  hereby  cha 
with  the  enforcement  of  this  act,  and  is  directed  to  h 
by  personal  visits,  by  correspondence  or  in  such  ( 
manner  as  he  may  deem  best,  to  locate  the  above  ns 
pests,  so  far  as  they  exist  in  this  State,  and  to  take 
actioii,  in  accordance  with  the  above  act,  as  he  may  ( 
necessary  to  control  or  eradicate  the  same. 

Rule  2. — The  State  Horticulturist  shall  have  pow 
require  all  nursery  stock  sold  within  the  Stat«  of 
bama  to  be  treated  with  hydrocyanic  acid  gas,  wh< 
his  judgment  the  presence  of  any  pest  requires  it,  fo 
better  protection  of  the  interests  of  the  citizens  o 
State.  Upon  the  failure  of  any  individual,  firm  or 
poration  to  comply  with  this,  the  State  Horticultur 
hereby  authorized  to  withhold  his  certificate. 

Rule  3. — All  certificates  of  examination  shall  e: 
prior  to  July  15th  of  the  year  after  date  of  issue. 

Rule  4. — All  nurseries  are  to  be  examined  bet 
July  15th  and  November  15th  of  each  year. 

Rule  5. — Definition  of  Nursery  Stock. — In  additi( 
fruit  trees,  the  following  if  offered  for  sale  are  ch 
as  nursery  stock,  and  are  subject  to  the  regulations 
erning  the  examination  and  transportation  of  the  s 
Strawberry  plants,  vines,  ornamental  trees  and  shri 
(Including  field  grown  roses.) 

Rule  6. — All  appeals  from  the  decisions  of  the  i 
Horticulturist  should  be  addressed  to  the  Chairmj 
the  Board  of  Horticulture,  at  the  Capitol,  Montgoi 
Ala. 


RULES. 
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lie  7. — All  communications  relative  to  the  examin- 
i  of  orchards  and  nurseries  should  be  addressed  to 
5tate  Horticulturist,  Auburn,  Ala. 
lie  8. — A  deputy  duly  authorized  by  the  Board  of 
iculture  shall  have  the  same  power  and  authority 
le  State  Horticulturist  in  carrying  out  the  provis- 
of  this  act  under  the  direction  of  the  State  Horti- 
irist. 

is  not  the  intention  of  the  Board  nor  the  State 
iculturist  to  cut  down  and  destroy  orchards  unless 
ase  absolutely  demands  it,  but  rather  to  use  some 
dial  treatment  if  possible.  It  will  be  the  aim  to  see 
the  nursery  stock  sold  in  this  State  is  free,  or  sup- 
1  to  be  free,  from  all  seriously  injurious  pests.  To 
^  this  law  most  effective  everyone  interested  should 
carry  out  the  provisions  of  the  law  and  to  report 
iptly  all  cases  of  the  violation  of  the  law  by  any  one. 
e  purchasers  of  nursery  stock  are  requested  to  read 
on  14,  of  the  law,  which  makes  it  a  misdemeanor  for 
to  receive  any  nursery  stock  not  provided  with  a 
ftcate  or  of&cial  tag  authorized  by  the  State  Horti- 
irist  to  cover  such  stock. 
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NOTES  ON  SOME  OF  THE  INSECTS  AND  FUNC 
DISEASES  AFFECTING  HORTICULTURAL 
CROPS. 

Only  the  insects  and  fungous  diseases  enumerate 
the  Board  of  Horticulture,  as  very  dangerous  yesU 
here  described,  and  while  they  do  not  represent  all 
that  injure  our  horticultural  crops,  yet,  they  do  i 
sent  the  more  dangerous  ones. 

The  good  old  adage  "an  ounce  of  prevention  is  \ 
a  iK)und  of  cure"  must  be  our  motto,  for,  in  fact, 
the  foundation  on  which  our  Horticultural  Law  is  1 
i.  r.,  to  examine  all  nursery  stock  so  as  to  keep  ou 
various  insects  and  fungous  pests. 

Unfortunately  the  San  Jose  scale  is  found  in  i 
parts  of  Alabama.  It  was  brought  here  on  nursery  i 
from  infested  localities,  and  there  is  no  hope  of  enl 
ridding  our  state  of  thLs  scale,  but  with  the  earne 
forts  of  the  various  growers,  we  should  be  able  to 
it  from  spreading  farther. 

The  State  horticulturist  is  ready  to  do  all  he  ca 
help  in  preventing  the  spread  of  the  various  -pe&i 
nursery  stock,  and  to  aid  the  owners  of  infested 
ards  to  rid  their  premises  of  them. 

Recommendations. — The  best,  as  well  as  the 
practical  way  of  treating  nursery  stock,  is  to  fum 
it  w^th  hydrocyanic  acid  gas.  This  is  usually  doi 
the  nurseryman  before  the  stock  is  packed  for  shipi 
It  should  not  be  considered  as  an  entirely  safe  ren 
but,  rather,  as  one  of  the  safeguards  to  use  in  seci 
clean  stock.  All  growers  should  be  continually  oi 
watch  for  the  first  indication  of  any  trouble  foreif 
the  natural  growth  or  habit  of  plant  or  tree. 

After  the  trees  have  been  pruned  and  ready  t 
planted,  they  may  be  dipped  in  the  lime,  sulphur 
salt  solution  for  a  moment.    This  covers  the  trunk 
branches  with  this  insecticide,  and  should  destroy 
of  the  living  scales. 

Caution — In  doing  this  only  dip  the  top,  do  nat  submer^ 

roots,  and  do  not  treat  at  all  when  the  buds  have  started, 

gallon  or  dipping  can  only  be  done  when  the  trees  are  dorn 
never  after  growth  has  started. 
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With  one  or  both  of  these  precautions,  and  then  only 
itting  the  stock  from  regularly  insi)ected  nurseries, 
lould  practically  guarantee  trees  free  of  any  of  the 
)Ove  named  pests. 

Orchard  treatment, — When  the  scale  is  discovered  in 
1  orchard,  all  badly  infested  trees  should  be  dug  up  and 
imed.  These  trees  will  be  killed  in  a  comparatively 
Lort  time,  from  the  injury  caused  by  the  scale,  and  be- 
des,  the  owner  is  free  from  this  source  of  infection.  In 
le  end  it  is  a  saving  rather  than  a  loss. 

Undoubtedly  the  best  remedy  that  we  now  have  is  the 
me,  sulphur  and  salt  wash.  This  has  been  tried  in  a 
•eat  many  places,  and  has  been  found  very  success- 
il  in  controlling  scale  insects.  While  it  cannot  be  ex- 
acted to  kill  all  the  scales  at  once,  yet  it  kills  the  larger 
iTt  of  them,  and  helps  to  successfully  keep  them  ujider 
mtrol.  To  be  effective  the  lime,  sulphur  and  salt  wash 
ust  be  carefully  made,  and  in  spraying  every  part  of 
ie  tree,  from  the  ground  up,  must  be  covered.  It  is 
ivisable  to  go  over  the  trees  a  second  time  in  order  to 
)ver  parts  overlooked  the  first  time. 

Spraying  at  best  is  laborious  and  disagreeable  work, 
ad  unless  done  thoroughly  and  at  the  proper  time,  is 
ttle  better  than  if  not  done  at  all.  This  wash  can  only 
?  applied  to  the  trees  in  winter  time,  as  then  the  trees 
re  dormant.  It  seems  that  the  best  time  to  apply  it  is 
ist  before  the  buds  open  in  the  spring. 

So  far  no  successful  summer  treatment  has  been  found, 
s  mentioned  above,  all  badly  infested  trees  should  be  de- 
:royed  and  all  others  not  so  badly  infested  should  be 
•eated  by  covering  the  trunk  and  larger  branches  with 
le  lime,  sulphur  and  salt  wash.  Use  one-half  the  regu- 
ir  strength,  and  apply  by  either  a  brush  or  spray 
ump.  Be  careful  not  to  get  too  much  on  the  foliage, 
I  though  it  is  better  to  sacrifice  some  of  the  foliage 
ither  than  not  to  touch  the  larger  part  of  the  scales. 

Sprayying  Outfits. — Too  much  can  not  be  said  in  favor 
P  having  strong  and  effective  spraying  outfits.  A  small 
«iky  pump,  with  only  a  few  feet  of  hose,  and  a  womout 
ozzle  are  not  the  proi)er  things  to  use  in  spraying  trees, 
b  is  much  better  for  several  congenial  growers  to  unite 
1  purchasing  a  good,  serviceable  outfit,  rather  than  for 
jch  to  purchase  smaller  and  less  efficient  apparatus. 
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The  San  Jose  Scale,  {Aspidiotus  pemiciosii. 
Oomstock. 


Fig.  1. — Appearance  of  scale  on  bark:  a,  infested  twig,  i 
size;  h,  bark  as  it  appears  under  hand  lense,  showing  sc^ 
various  stages  of  development,  and  young  larvae.  (Howa 
Marlatt,  Bui.  No.  3,  New  Series,  Div.  of  Entomology,  U.  S.  E 
Agr.) 

Hoiv  to  detect  it. — This  scale  is  very  small  anc 
rather  difficult  for  an  inexperienced  eye  to  det( 
Roughly  speaking,  it  is  about  the  size  of  a  pinhead, 


The  description  of  the  San  Jose  scale;  New  Peach  scale; 
Knot;  Peach  Yellows  and  the  Peach  and  Plum  Rosette  are  b 
W.  M.  Scott,  State  Entomologist  of  Georgia;  and  those 
Woolly  Aphis  and  Crown  Gall  are  by  Prof.  S.  A.  Forbes 
Entomologist  of  Illinois. 
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hand  lense  the  female  is  dark  gray  in  color,  cir- 
d  conical  in  outline,  and  terminates  at  the  cen- 

nipple  like  prominence,  surrounded  by  a  difl* 
g.   The  male  scales  are  elongated  and  smaller, 

nipple  near  the  anterior  end.  The  real  insect 
the  scaly  covering  is  plump,  circular  in  outline 
)wish.  If  crushed  with  the  point  of  a  knife  the 
a  pale  yellowish  liquid.   The  newly-born  young 

minute  mite-like  creatures,  long  oval  in  shai>e, 
^  orange  color.  They  are  quite  active  in  seeking 
ie  spot  on  which  to  settle,  and  in  a  few  hours 
e  anchored  themselves  with  their  beak  for  life; 
I  the  case  of  the  males,  which  issue  at  maturity 
igs,  and  become  active  again. 

a  tree  becomes  crusted  over  with  these  scales 

has  the  grayish  api)earance  of  having  been 
ver  with  dampened  ashes. 

Plants. — ^The  San  Jose  scale  may  be  looked  for 
?  following  plants:  Peach,  plum,  apple,  peaar, 
cherry,  quince,  almonds,  rose.  Hawthorn,  rasp- 
piraea,  cotoneaster,  prunus  pissardii,  straw- 
owering  quince,  mountain  ash,  gooseberry, 
flowering  currant,  grape,  English  walnut,  pe- 
[?k  walnut,  persimmon,  elm,  osage  orange,  lin- 
nymus,  weeping  willow,  Kilmornock  willow, 
willow,  golden  willow,  cotton-wood,  Lombardy 
Carolina  poplar,  catalpa,  sumach,  silver  maple^ 
laps  some  others. 

nent. — For  nursery  stock,  fumigation  with 
mic  acid  gas  in  an  air-tight  room  is  the  only 
edy ;  and,  in  fact,  this  treatment  cannot  be  con- 
in  absolute  surety  against  the  scale,  since  some 
1  opening  in  the  house  may  allow  the  gas  to  es- 
ore  it  has  done  its  deadly  work.  Where  trees 
ally  known  to  be  infested  they  should  never  be 
t  should  be  burned.  There  is  too  great  a  risk 
se  of  infested  stock,  no  matter  to  what  treat- 
may  have  been  subjected.  Fumigation  is  a  good 
on,  and  every  nurseryman  should  fumigate  his 
>t  only  on  account  of  the  probable  existence  of 
his  nursery,  but  also  on  account  of  other  insects 
usually  present  on  nursery  trees  to  a  greater  or 
mt    This  work  of  fumigation  is  accomplished 
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by  packing  the  trees  in  a  air-tight  room  and  subjec 
them  to  the  fumes  of  hydrocyanic  acid  for  thirtj 
minutes.  The  ga»  is  generated  by  treating  chemi< 
pure  potassium  cyanide  with  the  best  grade  of  com 
cial  sulphuric  acid  at  the  rate  of  1^  oz.  of  cyanide 
oz.  of  acid  and  5  oz.  of  water  to  every  150  feet  of  c 
space  in  the  room. 


Unfortunately  there  seems  to  be  no  satisfactory  i 
mer  treatment  for  the  San  Jose  scale,  and  winter  a 
cations  must  be  chiefly  depended  upon  for  the  contr 
this  pest.  However,  it  is  not  infrequent  that  sun 
spraying  can  be  done  to  advantage.  This  insect  i 
plies  at  a  rapidly  increasing  ratio  during  the  bree 
season  until  checked  by  cold  weather  about  the  mi 
of  November  or  later.  In  this  climate,  therefore, 
period  of  greatest  reproduction  among  the  scale  ins 
and  consequently  of  greatest  damage  to  the  infe 
trees,  is  from  about  the  middle  of  September  to  the 
die  of  November.  Trees  that  are  only  slightly  inft 
in  July  may  become  encrusted  with  scales  by  Noven 
Frequently  this  rapid  fall  multiplication  of  the  s 
if  left  unchecked,  results  in  the  death  of  a  great  i 
trees  before  a  winter  wash  can  be  applied. 

The  value  of  late  summer  or  fall  spraying  in  chec 
the  progress  of  the  scale  has  been  determined  not 
by  our  experiments,  but  also  by  practical  work  in  1 
orchards.  A  10  per  cent,  strength  (or  even  15  per  ( 
when  carefully  used)  of  kerosene  or  crude  oil  ap] 
in  mechanical  mixture  with  water,  or  in  soap  emul 
does  not  materially  damage  peach  trees  in  foliage 
does  destroy  large  numbers  of  scale  insects,  espec 
the  recently  issued  young  and  a  considerable  per  cei 
the  breeding  females.  During  the  breeding  season 
progress  of  the  scale  should  be  watched,  and  if  it  th 
ens  to  kill  or  impair  the  infested  trees  before  wi 
sets  in,  two  or  three  applications  of  oil  should  be  n 
These  may  be  made  at  intervals  of  two  or  three  W( 
as  occasion  seems  to  demand,  but  even  two  applical 
on  successive  days  or  with  one  day  intervening,  are 
siderably  more  effective  than  a  single  ona  The  tn 
and  larger  limbs  should  be  thoroughly  sprayed, 
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penching  of  the  foliage  should  l)e  avoided  as  much  as 
[)ssible.  The  oil  has  a  tendency  to  scorch  the  foliage, 
lit  not  to  a  serious  extent  if  the  work  is  properly  done. 

;OW  TO  PREPARE  THE  SPRAYING  MATERIALS. 

KEKOSEXK  OIL  E^ri  LSION. 

Formula  and  Dirtctwus. — An  emulsion  of  either  crude 
ptroleum  or  kerosene  may  be  made  from  the  following 
)rmula  : 

2  pounds  potash  whale-oil  soap. 
4  gallons  water. 
8  gallons  oil. 

Weigh  the  soap  carefully  and  place  with  the  water  in 
vessel  over  the  fire,  using  a  slight  excess  of  water  to 
take  up  for  evaporation.  Fit  a  pump  with  a  short  piece 
P  hose,  to  which  is  attached  a  nozzle  for  throAving  a 
:.raight  stream  3-16  or  1-4  inch  in  diameter.  Pour  the 
il  into  the  barrel  or  tub  in  which  the  pump  is  set,  and 
hen  the  whale-oil  soap  is  dissolved,  and  the  solution  be- 
ins  to  boil,  add  it  to  the  oil,  and  pump  the  whole  vigor- 
isly  back  into  itself  for  a  period  of  at  least  ten  minutes, 
he  stream  from  the  nozzle  should  be  directed  straight 
ownward  into  the  mixture  so  as  to  stir  it  to  the  very 
[>ttom.  After  a  few  minutes  the  oil  and  soap  solution 
ill  be  seen  to  combine,  forming  a  thick,  creamy  emul- 
on,  which  when  perfectly  made  will  remain  without 
lange  for  weeks. 

For  a  20  per  cent,  strength  add  water  to  make  40  gal- 
ms. 

For  a  15  per  cent,  strength  add  water  to  make  53  1-3 
illons. 

For  a  10  per  cent,  strength  add  water  to  make  80  gal- 
»n8. 

'Materials  and  Pump  Required, — Either  crude  oil  or 
?rosene  will  give  goo<l  results  in  making  emulsion.  The 
)ap  should  preferably  be  some  soft  whale-oil  soap,  such 
3  Good's  No.  3.  If  a  hard  soap  is  used  the  emulsion 
ill  be  curdy,  and  only  with  diflflculty  mix  with  wat<*r . 

The  ordinary  Bordeaux  spray  pump  answers  very  well 
)r  mixing  the  emulsion,  but  almost  any  pump  will  do 
ozzle  A  "Bordeaux"  or  "Seneca"  nozzle  gives  a  very 
lat  can  be  fitted  with  the  requisite  section  of  hose  and 
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satisfactory  sized  stream  for  this  work,  though  rat 
small. 

The  water  used  must  be  soft,  for  if  hard  no  stal 
emulsion  can  be  prepared,  and  it  sometimes  happens  t 
foreigrn  substances  chancing  to  be  present,  will  preT 
the  emulsification.  In  case  limestone  or  hard  watei 
to  be  employed,  it  should  be  broken  by  the  addition  c 
small  quantity  of  lye.  If  a  lot  of  soap  solution  and 
for  any  reason,  fails  to  emulsify  properly,  the  best  th 
to  do  is  to  throw  the  whole  away,  carefully  clean  up 
pump,  wash  out  all  the  vessels  used  and  begin  over. 

Propcrticfi  of  the  Emulsion, — The  emulsion,  if  vi 
made  of  the  proper  soap,  will  retain  its  creamy  con 
tency  when  cold,  and  is  easily  mixed  with  water  in 
proportions.  No  alarm  should  be  felt  if  a  small  ipori 
of  the  soap  and  water  fails  to  emulsify,  and  separatei 
the  bottom,  nor,  if  after  being  exposed  to  the  air  for  s( 
time,  a  thin  scum  forms  over  the  surfaca  If  on  L 
standing  globules  of  free  oil  rise  to  the  surface,  or  : 
thin  ring  of  oil  collects  around  the  sides  of  the  confc 
ing  vessel,  the  emulsion  should  either  be  thrown  aT^ 
or  warmed  up  and  agitated  afresh. 

When  diluted  the  emulsion  may  slowly  rise,  1 
cream,  to  the  surface,  and  in  order  to  prevent  this 
spray  pump  in  which  it  is  to  be  used  should  be  provi 
with  an  agitator. 

Never  try  to  boil  the  kerosene  over  the  fire;  it  is 
necessary,  and  besides  it  is  very  dangerous. 

THE  LIME,  SULPHUR  AND  SALT  WASH. 

FORMULA  AND  DIRECTIONS. 

This  wash  may  be  prepared  by  combining  lime, 
phur  and  salt  in  several  different  proportions,  but 
following  appears  to  be  the  generally  accepted  formi 

Quick  lime   30  poui 

Salt    15  pom 

Flower  of  sulphur   20  poui 

Water  to  make  60  gallons. 

Slake  half  the  lime  carefully  and  place  it  in  a  la 
kettle  with  25  gallons  of  water;  grind  the  sulphur 
with  a  little  water,  breaking  the  lumps  as  fine  as  ] 
sible  by  passing  through  a  seive  and  add  to  the  lime ;  I 
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\  it  boils  the  liquid  wll  gradually  become  thinner  and 
inner,  the  lime  and  sulphur  dissolving  simultaneously 
form  a  deep  orange-red  solution.  When  the  sulphur 
8  apparently  all  entered  into  solution,  which  may 
ke  two  hours  or  more,  slake  the  remainder  of  the  lime, 
d  to  it  the  salt,  and  pour  the  two  into  the  lime  and 
Iphur  solution.  Boil  the  whole  for  from  half  an  hour 
an  hour  longer,  strain,  and  dilute  with  warm  water 
60  gallons.  Do  not  let  it  become  thoroughly  cold,  but 
ray  while  yet  warm. 

Tlie  principal  care  in  making  up  this  wash  is  to  make 
re  that  the  sulphur  is  thoroughly  dissolved.  Flowers 
sulphur  is  apt  to  be  more  or  less  lumpy,  and  these 
mps  are  very  difficult  of  solution.  The  more  thor- 
ghly  the  sulphur  is  ground  up  with  water  before  be- 
g  boiled  with  the  lime,  the  less  time  it  will  take  in  the 
iUng. 

An  iron  kettle  must  be  used  if  the  boiling  is  done  di- 
[*tly  over  a  fire.  A  better  and  cheaper  way,  whenever 
lead  of  steam  is  available,  is  to  place  the  sulphur,  lime 
d  salt  together  in  a  barrel  half  full  of  water,  conduct 
e  steam  through  a  pipe  to  the  bottom  of  the  barrel  and 
il  it  for  two  or  three  hours,  with  occasional  stirring, 
make  sure  that  nothing  is  settling.  If  a  boiler  is  con- 
nient,  a  pipe  must  be  so  arranged  as  to  conduct  steam 
a  number  of  barrels  at  once. 

NEW  PEACH  SCALE.     (Diasiyis  amygdali  Tryon.) 

Hoic  to  detect  it. — This  scale  is  readily  distinguished 
>m  the  San  Jos6  scale  in  that  the  female  is  a  little 
•ger,  of  a  lighter  gray  color,  with  the  elongated  ex- 
ial  point  ridged  and  located  at  one  side  of  the  center, 
d  the  male  is  smaller,  elongated,  with  parallel  sides 
d  white.  The  excuvial  point  is  similar  to  that  of  the 
iiale,  but  located  at  the  anterior  end.  A  tree  badly 
fe«ted  has  a  white-washed  appearance  from  the  color 
the  male  scales.  Where  only  females  occur,  however, 
grayish  brown  appearance  is  produced. 
It  is  the  habit  of  these  insects  to  cluster  about  the 
ink  and  the  lower  parts  of  the  larger  limbs  of  a  tree. 
The  original  home  of  this  insect  is  probably  either 
e  West  Indies  or  Japan.   From  its  probable  West  In- 
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dian  ori^u  it  gets  one  of  its  popular  names,  "Wesi 
dia"  scale. 


Fig.  2. — The  New  Peach  Scale:  a,  branch  covered  with  mal4 
female  scales,  natural  size;  female  scale;  c,  male  scale;  d,  i 
of  male  scales — enlarged.  (Howard,  U.  S.  Dept.  of  Agr.,  Year 
1894.) 

It  attacks  the  peach,  plum,  apricot,  cherry,  j 
grape,  persimmon,  and  a  few  ather  plants. 

Treatment, — ^The  winter  treatment  for  this  insei 
about  the  same  as  tliat  for  the  San  Jos6  scale.  Th 
male  pass  the  winter  in  the  mature  and  partially  ma 
state,  and  can  be  killed  by  the  lime,  sul] 
and  salt  Avasli,  or  by  the  whale-oil  soap  t 
ment  at  the  rate  of  one  pound  dissolved  in  one 
Ion  of  water.  In  (ieorgia  there  are  thn^  or  four  br 
from  eggs,  which  a|>pi»ar  at  more  or  less  regular  ii 
vals,  the  first  appearing  about  the  middle  of  Marc^ 
the  season  is  favorable.  Th(^e  broods  should  be  wat( 
for  and  ten  {xm*  cent,  kerosene  or  whale-oil  soap  at 
rate  of  one  ix)und  to  f(mr  gallons  of  Avater  should 
applied  at  the  time  of  tlunr  api>earance. 

It  is  iKH'oming  oik^  of  the  most  dangcTous  pc^ts 
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hich  we  have  to  contend,  perliai)s  e<iiial  to  the  San  Jos6 
ale,  Th  mont  vigorous  measures  should  be  adapted  for 
s  eradication  while  it  is  yet  in  its  incipieney. 

BLACK  KNOT.    {IHoivrightiu  morhosa  Sch.) 


Fig.  3. — Black  Knot. — Old  knots  on  cheriy  twigs,  natural  size. 
Icott,  Bui.  No.  1,  Georgia  State  Board  of  Entomology.) 

Plums  and  chen*ies  are  subject  to  the  attacks  of  a  dis- 
ise  \evy  expressively  termed  **Black  Knot.'-    This  dis- 
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ease  is  American  in  its  origin  and  occurs  more  oi 
abundantly  throughout  the  United  States,  but  i 
pecially  prevalent  in  the  Eastern  States,  where  it  s 
to  have  first  appeared.    In  some  sections  of  the 
growers  of  plums  and  cherries  have  been  forced 
time  to  time  to  abandon  the  industry  in  consequen 
the  ruinous  effects  of  its  work.    Cases  are  on  rc 
showing  that  orchards  that  paid  handsomely  one 
were  completely  destroyed  the  following  year  or  t^ 

The  more  intelligent  growers  are  fully  aware  ol 
injuries  they  are  liable  to  suffer  from  its  attacks, 
whenever  it  appears  on  their  premises  ttiey  lose  no 
in  removing  it  by  cutting  off  affected  parts  or  roc 
up  the  diseased  trees.  Through  such  wise  measures 
disease  has  not  been  allowed  to  get  beyond  contro 

How  to  detect  it, — Some  fully  formed  knots  are  i 
trated  in  figure  3.  These  are  large,  rough,  black 
cresences,  due  to  the  growth  of  a  fungus  {PlowrU, 
morbosa)  in  the  cambium  layer  of  the  branches  or  t 
These  crusty  enlargements  may  extend  entirely  an 
the  branch  or  grow  lengthwise  on  one  side.  The 
swelling  usually  begins  in  the  spring,  when  the  sa] 
gins  to  flow;  it  may,  however,  occasionally  be  not 
in  the  fall.  Th  first  indication  is  a  slight  enlargen 
usually  longitudinal,  which  rapidly  increases  in 
as  the  season  advances.  The  bark  is  soon  ruptured 
finally  scaled  off,  exposing  a  yellowish  brown  cr 
surface.  In  May  the  fungus  bears  a  crop  of  infec 
spores  on  the  surface  of  the  knot,  which  gives  it  a 
vety  appearance.  These  spores  are  soon  scatterec 
the  wind  or  other  natural  agencies  furnishing  infec 
for  other  trees  and  thus  disseminating  the  disease, 
knot  then  becomes  hard  and  black  as  fall  is  approac 
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It  has  not  yet  completed  its  work.  During  mid-winter 
another  crop  of  spores  is  produced  and  scattered.  These 
gain  lodgment  in  the  cracks  and  crevices  of  the  bark 
and  in  the  forks  of  twigs  and  at  the  growing  points, 
ready  to  germinate  and  j)enetrate  the  tissues  of  the  bark 
as  spring  opens  up. 

Treatment, — The  most  effective  method  of  controlling 
this  disease  is  to  cut  out  all  the  knots  as  soon  as  they 
appear  and  bum  them.  This  work  should  be  supple- 
mented by  spraying  with  Bordeaux  ( four  pounds  of  cop- 
per sulphate  and  five  jwunds  of  fresh  lime  to  fifty  gallons 
of  water).  Four  applications  are  necessary,  two  for  the 
winter  crop  of  spores  and  tAvo  for  the  summer  crop.  The 
first  should  be  made  about  two  weeks  before  the  buds  be- 
gin to  open,  and  the  second  immediately  before  they 
open.  The  third  application  should  be  made  about  the 
middle  of  May  at  the  time  the  summer  crop  of  spores  is 
produced,  followed  in  about  two  weeks  with  the  fourth. 

All  wild  cherry  and  plum  trees  should  be  carefully 
watched,  as  they  are  frequently  badly  attacked,  and 
affected  parts  must  be  cut  away  and  burned. 

THE  GROWN  GALL.    (Dendrophagus  globosus.) 

This  is  a  dark,  rough,  abruptly  protruding  tumor 
growing  most  commonly  from  the  crown  of  the  tree,  and 
varying  in  size  from  that  of  a  pea  to  that  of  the  fist,  or 
larger — the  latter  usually  on  old  and  long  infested  trees. 
A  badly  affected  tree  is  likely  to  show  signs  of  starva- 
tion, its  growth  ceasing  and  its  foliage  having  a  sickly 
yellow  look.  Young  trees  often  perish  from  this  dise^ise, 
which  is  certainly  contagious  in  some  forms  and  perhaps 
in  all,  and  even  large  orchard  trees  may  die  and  finally 
break  off  at  the  base  of  the  trunk. 

Although  much  the  most  common  above  the  crown,  just 
below  the  surface  of  the  ground,  this  gall  fre(]|uently 
grows  on  the  larger  roots,  and  is  sometimes  seen  exposed 
on  the  trunk.  Appearing  at  first  as  a  simple  lump  or 
tubercle,  it  may  so  extend  its  growth  as  to  girdle  the 
trunk  with  its  large  wart-like  excresences.  Young  galls 
while  still  fresh  have  at  first  the  color  of  the  roots  from 
which  they  grow,  but  later  darken  from  the  accumula- 
tion of  dead  bark  on  their  surfaces.  They  are  at  first, 
while  very  small,  softer  than  the  healthy  tissue  of  the 
root,  but  harden  with  age,  and  their  inner  structure  be- 
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Fig.  4. — Crown  Gall.  1,  gall  on  Mariana  Plum  cutting;  2.  i 
at  crown  and  on  root  of  Elberta  Peach;  3,  gall  on  Peach  indu 
by  planting  diseased  Mariana  Plum  in  juxtaposition;  4.  gall 
duced  by  innocuiatlon.  (Quintance,  Report  Georgia  State  Hist 
cal  Society.  1900.) 
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irre^lar  and  confused.  On  old  galls,  soft^  white, 
points  ap(i)ear  here  and  there  in  early  spring, 
enlarging  rapidly,  lK*c*ome  gradually  darker  and 
,  and  by  fall  take  on  tlie  appt^nuice  of  the  older 
I. 

e  is  nni(*h  e\ideuee  that  the  erown-gall  of  the 
apricot  and  almond  is  a  contiigious  disease  due 
inute  parasitic  organism  (Dendrophagits  glohosuft 
y  I  l>elonging  to  a  ])e<-uliar  group  of  fungi  knoAvn 
'^slime  moulds,"  but  this  conclusion  has  not  yet 
illy  verified  for  the  apple,  the  i>ear,  the  respberry, 
eed,  for  any  other  of  the  numerous  kinds  of  fruit 
namental  trees  and  shrubs  on  which  similar  wart- 
oAvth«  have  been  observed. 

1  experimental  work  now  in  progress  has  been  car- 
)  far  as  to  warrant  conclusions  on  this  point, 
>wn-gall  of  the  apple,  now  extremenly  common  in 
nurseries  of  the  Mississippi  valley,  can  be  re- 
as  a  suspicious  object,  and  not  certainly  as  a  dan- 
one.    But  the  careful  nurseymen,  jealous  of  his 
w  reputation,  will  not  send  out  even  suspected  ma- 
and  in  doubtful  cases  will  give  his  customers 
lefit  of  the  doubt.   On  this  account  I  strongly  ad- 
at  no  stock  of  any  kind  shoA^ng  galls  of  this  sort 
wn,  root  or  trunk   should   be  placed   on  the 
.    All  trees  growing  in  close  contact  with  those 
fected  should  have  their  roots  dipped  in  Bordeaux 
e  as  a  precautionary  disinfectant,  and  the  ground 
?h  the  stock  so  diseased  has  grow^n  should  be  tem- 
y  used  for  some  other  purpose  than  that  of  raising 
7  stock. 

OH  YELLOWS. 

American  in  its  origin,  and  has  been  known  for 
>ne  hundred  years.  It  is  quite  generally  distrib- 
rer  the  Eastern  Sttites  north  of  Tennessee  and 
Parolina.  Some  of  the  most  important  ]K^ach  sec- 
f  the  East  have  suffered  immensely  from  its  de- 
re  work  and  in  not  a  few  cas(>s  entire  orchards 
iH^n  completely  destroyed.  It  S(M*ms  to  prefcT 
s,  but  apricots,  almonds,  nectarines  and  Japanos<^ 
are  not  free  from  its  attacks. 

to  detect  it, — If  the  affected  trees  is  in  Ix^aring, 
t  symptom  is  manifested  in  the  premature  rip<m- 
the  froit,  which  may  take  place  several  w  eeks  or 
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only  a  few  days  before  the  normal  season  of  rif 
Premature  ripening  may  be  due  to  other  causes^  I 
yellow  peaches  bear  characteristic  bright-red,  i 
blotches  over  the  skin  and  streaks  of  red  through  tl 
often  reaching  to  the  pit.  Another  reliable  syi 
is  the  pushing  out  of  newly  formed  buds  at  the  e 
apparently  healthy  twigs  or  water  sprouts,  into 
shoots  with  small  yellowish  leaves.  Such  buds  i 
not  normally  put  out  until, the  fol lowing  season, 
the  disease  may  cause  dormant  buds  on  the  txut 
larger  limbs  to  push  into  feeble,  often  branehM  t 
characterized  by  narrow  stiff  leaves.  This  stage  h 
tated  in  figure  5,  showing  the  abnormal  growti 
tree  dying  with  the  yellows.  Affected  trees  may  I 
three  to  five  years,  during  which  time  they  are  gra 
weakened  and  finally  the  foliage  becomes  yellow 
reddish  in  color. 


Fig.  5. — Yellows  the  fourth  year.  (Smith,  Farmers*  Bui. 
U.  S.  Dept.  Agr.) 

The  term  **yellows"  is  somewhat  misleading.  Q 
number  of  supposed  cases  of  yellows  in  this  Stat 
been  reported  to  the  writer,  but,  upon  investigatic 
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llowing  of  the  foliage  in  every  case  proved  to  be  due  to 
e  peach  borers,  drouth  or  some  other  weakening  effect 

the  trees.  Premature  ripening  of  the  fruit  from  simi- 
p  causes  has  also  lead  many  to  believe  their  trees  to 

affected  with  the  yellows.   The  absence  of  red  spots 

the  skin  and  red  streaks  through  the  flesh  of  the  fruit 
ould  serve  to  relieve  uneasiness  in  such  cases. 
The  cause  of  yellows  is  yet  undetermined,  but  it  is 
linitely  known  that  it  is  a  disease  and  can  be  com- 
iinicated  from  tree  to  tree  and  from  orchard  to  orchard, 
jperinients  have  shown  that  it  can  be  communicated 

healthy  trei^  through  buds  taken  fr6m  diseased  trees, 
it  the  manner  of  its  natural  spread  from  tree  to  tree  is 
i  unknown.  It  is  known,  however,  that  from  scattered 
ses  in  the  orchard  it  will  gradually  spread  over  the  en- 
•e  orchard  and  completely  destroy  it  if  left  unmolested. 
Prevention, — Since  yellows  is  an  incurable  disease,  we 
n  only  look  to  preventive  measures  for  protection. 

(1)  Peach  trees  should  not  be  obtained  from  nurser- 
)  located  immediately  in  infested  sections.  Such  stock 
liable  to  develop  yellows  after  planting  out. 

(2)  Peach  pits  from  affected  trees  should  never  be 
anted.  They  may  reasonably  be  exx)ected  to  convey  the 
sease  to  the  young  stock. 

(3)  Whenever  the  disease  appears  in  an  orchard 
ery  affected  tree  should  be  rooted  up  and  burned.  Sim- 
y  cutting  off  affected  parts  is  not  sufficient  The  virus 
ists  in  the  apparently  healthy  parts  and  would  soon 
ivelope  the  symptoms  of  yellows.  The  whole  tree,  root 
id  branch,  must  be  destroyed. 

PEACH  AND  PLUM  ROSETTE. 

Similar  to  the  yellows  is  a  disease  known  as  "Rosette^' 
om  the  peculiar  tufts  into  which  the  leaf  buds  grow 
{  trees  under  the  influence  of  the  disease.  It  attacks 
caches  and  plums  and  is  quite  generally  distributed 
er  the  northern  portion  of  Middle  Gteorgia,  extending 
om  Augusta  to  the  Alabama  line,  and  from  Macon  to 
•me  distance  north  of  Atlanta.  The  writer  has  quite 
oroughly  worked  the  State  over  and  has  never  found 
south  of  Macon  nor  in  extreme  North  G^rgia.  It  also 
rcurs,  although  to  a  limited  extent,  in  Eastern  Kansas 
id  in  Western  South  Carolina.    It  seems  to  be  most 
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pr(*valent  in  (jeorgia,,  where  it  has  been  known  for 
twenty  years.  It  causes  the  destruction  of  manj 
annually  in  infested  sections  of  this  State,  but  the 
ers  do  not  consider  it  with  any  great  dread  from  tl 
that  they  eflfectively  hold  it  under  control  by  t 
struction  of  all  affected  trees  as  soon  as  the  dises 
peam  In  some  localities,  however,  rosetted  tree 
been  le^t  in  hedges  and  waste  places  to  propagate  t 
ease  and  cause  considerable  destruction  to  adjace 
chards. 


Fig.  6. — Rosette  induced  in  a  seeding  by  innoculation. 
Farmers'  Bui.  No.  17,  U.  S.  Dept.  Agr.) 

How  to  detect  it — Figure  6  well  illustrates  the  a 
ance  of  a  tree  affected  with  rosette.  This  clusteri 
gether  of  the  leaver  into  rosettes  usually  takes  pi 
early  spring  and  is  one  distinguishing  character 
disease.  The  foliage  asisumes  a  yellowish  gi*een  or  c 
color,  01-,  in  case  of  plums,  paricularly  a  beautifi 
color.    The  leaves  have  a  straight,  stiff  appearance 
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)lled  margins.  One  season  is  usually  sufficient  to  com- 
:ely  kill  tlie  affected  tree.  In  some  cases,  however, 
pee  may  live  two  years,  especially  if  it  is  not  at- 
ved  in  all  parts  at  once;  but  when  a  tree  is  once  atr 
led  it  never  recovers. 

Prevention, — The  same  preventive  measures  suggested 
yellows  apply  also  to  rosette,  and  particularly  should 
diseased  trees  be  promptly  dug  up  and  burned, 
ice  rows  and  hedges  where  peaches  and  plums  are 
wing  should  be  watched  and  affected  trees  de- 
►yed.  By  a  series  of  experiments,  Di*.  Erwin  F. 
ith,*  of  the  U.  S.  Department  of  Agriculture,  deter- 
led  that  it  can  be  communicated  by  bud  inoculation, 
^ng  necessary,  however,  for  the  tissues  of  the  bud 
stock  to  unite  before  inocculation  is  effected.  Fur- 
r  than  this  its  manner  of  spread  is  unknown.  Dr. 
ith  suggests  that  possibly  the  disease  may  enter 
>ugh  the  roots,  but  this  has  not  yet  been  proved.  It 
ertain,  however,  that  it  does  spread  naturally  and 
b  a  few  affected  trees  left  standing  in  an  orchard  will 
time  cause  the  destruction  of  the  entire  orchard, 
ice  the  importance  of  rooting  up  diseased  trees. 

'HE  WOOLLY  APHIS.    {Schizoneura  lanigera.) 

'his  insect  is  especially  injurious  to  young  apple  trees, 
t  in  the  nursery  and  then  in  the  orchard.  It  is  most 
ndant  and  does  its  principal  damage  on  the  roots  of 

trees,  but  spreads  also  to  the  bark  above  ground, 
3re  it  is  particularly  likely  to  appear  on  the  young 
outs  which  start  up  from  the  root  of  an  injured  or 
lealthy  tree.  Where  abundant  it  forms  bluish-white 
X)ny  patch(»s,  not  unlike  some  kinds  of  mould,  which, 
careful  examination,  are  seen  to  consist  of  a  crowd  or 
er  of  minute  sluggish  insects,  their  bodies  covered 
h  a  cottony  coating  which  gives  the  general  effect  de- 
bed.    They  are  usually  most  abundant  on  the  roots, 

sometimes  appear  above  gi'ound  also  on  the  bark  of 
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tie  trunk  or  branches.  On  the  exposed  parts  of  the 
they  are  most  likely  to  be  noticed  about  the  collar  ai 
the  forks  of  the  principal  branches,  or  wherever  ai 
jury  to  the  bark  has  left  a  scar.  When  trees  in  a 
sery  or  young  orchard  have  a  sickly  look — the  l€ 
dull  and  yellowish — and  are  not  growing  well,  the  ] 


Big.  7. — WooUy  Aphis  {Schizoneura  laniger,) — a,  Agami 
male;  larval  house;  c,  pupa;  d,  winged  female  with  anteni 
larged  above,  all  greatly  enlarged  and  with  wuxyexcretin  rem 
(Marlatt,  U.  S.  Dept.  Agr.) 

ence  of  this  insect  on  their  roots  may  be  suspected 
though  there  may  be  no  appearance  of  it  on  the 
above  ground.  If  the  roots  of  such  an  infested  trc 
examined  they  will  commonly  be  found  distorted  an( 
formed  with  hard  knot-like  enlargements,  many  of  1 
almost  dead,  or  even  in  course  of  decomposi 
These  galMike  growths  occur  on  roots  of 
sizes  to  a  depth  of  a  foot  or  more  beneath  the  sur 
Unless  the  tree  is  so  far  gone  that  the  insect®  hav( 
serted  it,  they  will  commonly  l>e  found  upon  the8< 
jured  roots  at  all  seasons  of  the  year. 

The  apple  is  the  only  trei*  liable  to  attack  by  thi 
sect,  the  current  supposition  that  it  may  live  on 
roots  of  forest  trees  being  an  error  due  to  confusic 
injury  by  the  woolly  aphis  with  that  by  the  root-rot 
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ves  under  ground  at  all  seasons  of  the  year  it  comes 
Qfest  more  or  less  generally  the  soil  itself,  although 
may  be  cleared  of  it  by  a  few  months'  thorough  cul- 
tion  sufficient  to  destroy  effectively  all  living  apple- 
fi.  Like  many  other  plant-lice,  the  woolly  aphis  mul- 
Les  throughout  the  greater  part  of  the  year  by  the 
h  of  living  young  from  generations  of  wingless  fe- 


1g.  8. — ^Woolly  Aphis  (Schizoneura  lanigera,) — o,  root  of  young 
niustrating  deformation;  section  of  root  with  aphides  clus- 
i  over  it;  c,  root  louse,  female— a  and  6,  natural  size;,  c,  much 
rged.  (Marlatt,  U.  S.  Dept  Agr.) 

es  only,  but  in  October  or  November  winged  females 
ear  somewhat  abundantly,  and,  flying  freely,  espec- 
y  before  the  wind,  distribute  the  species  widely. 
m  these  descend  in  the  same  autumn  a  generation 
nales  and  females,  the  latter  of  which  eventually  lay 
li  a  single  winter  egg.  This  is  commonly  placed 
hin  a  crevice  of  the  bark^  and,  hatching  in  spring, 
^  rise  to  a  new  colony.  There  may  be  more  or  less 
:ration  back  and  forth  from  the  groups  above  ground 
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to  those  ou  the  roots  at  almost  any  time  of  the  sun 
ami  fall. 

This  lusect  is  universally  distributeii  and  extrei 
eommon,  both  in  orchards  and  nurseries,  becoming 
dently  more  so  to  the  southward.  Being  highly  ii 
ions  to  young  trei^s,  it  is  a  difficult  pest  to  deal  wi^ 
the  nui'sery  trade.  It  probably  cannot  be  wholly  € 
icated  from  an  infested  nursery,  and,  perhaps,  can  n 
be  completely  and  permanently  kept  out  of  a  new  j 
tation.  Fortunately,  trees  a  few  years  old,  once 
established,  commonly  suffer  but  little  from  its  j 
ence,  and  our  preventive  and  remedial  measures  i 
consequently  be  directed  to  the  preservation  of  y< 
stock.  >Jo  tree  whose  roots  are  visibly  injured  by 
woolly  aphis  should  be  allowed  to  go  from  the  nun 
and  none  in  the  least  infested  by  it  should  be  sent 
until  the  roots  have  been  freed  from  it  by  insecticide 
plication. 

The  simplest  method  of  destruction  of  the  aphis  or 
roots  is  dipping  for  a  few  seconds  in  water  kept  he 
to  130-150  deg.  Fahr.  Where  heat  cannot  be  convenie 
maintained,  kerosene  emulsion,  diluted  to  contain  al 
ten  per  cent,  of  kerosene,  may  be  substituted.  In 
nurserj',  seeiUings  or  graftings  may  be  protects  by  u 
tolmcco  dust  freely  in  the  trenches  in  which  they 
plantiHl,  or  by  sprinkling  together  dust  in  a  shallow 
row  along  each  side  of  tJie  nursery  row  as  closely  tc 
tree,  and  afterwards  covering  loosely  with  earth, 
fested  trees  should  not  Ix^  sent  out  from  the  nur 
except  after  fumigation  witJi  hydrocyanic  acid  ga 
after  dipping  the  roots  in  hot  water  or  in  kerosene  ei 
sion.  Trei^s  with  aphis  galls  or  knots  should  neve 
sold,  but  thrown  out  and  burned.  Trees  which  1 
been  growing  longest  in  the  nursi^ry  are  usually  the  w 
infested.  Culls  kept  from  year  to  year,  apt  to  be  i 
num^riin^  for  the  multiplication  of  th(»8e  and  othei 
struct ive  pi*sts.  In  preserving  overgrown  trees  in  1 
of  making  a  cheap  sale,  the  nurseryman  usually 
the  penny  and  loses  the  pound.'' 
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PART  I. 


BY  C.  A.  CAEY. 


COW  POX.  VARIOLA. 


COW  POX  is  a  skin  disease  naturally  occurring  ii 
and  rarely  appearing  in  other  cattle.  It  may  be 
mitted  by  inoculation  to  calves  and  to  man.  Th 
nature  of  the  virus  has  never  been  discovered:  v 
kinds  of  bacteria  have  been  reported  as  the  cans 
some  investigators  claim  that  it  is  produced  by  a 
mal  micro-parasite. 

The  period  of  incubation  is  said  to  be  from  t 
four  days.   The  eruption  occur  usually  on  the  tea 
udder  and  neighboring  parts;  some  observers 
eruptions  on  the  inside  of  the  thighs^  on  the  hea* 
on  the  scrotum  and  perineum  of  the  bull. 

The  teats  at  first  become  slightly  swollen,  se] 
and  somewhat  hard ;  in  a  short  time  appear  a  num 
pimple-like  modules,  having  hard  or  tumified  bas 
the  teats  and  udder  around  the  base  of  the  teatJ 
transparent  skin  these  modules  are  scarlet  red  o 
red ;  on  white  skin  they  are  bluish  white,  giving  a  fl 
cent  reflection ;  on  a  dark  skin  the  nodules  have  s 
gray  color;  and,  if  the  skin  is  thick  and  tough  th< 
pies  may  be  a  dirty  yellowish  gray  in  color.  The  pi 
or  nodules  are  enlarged  popillae  of  the  skin  and  v 
size,  yet  they  average  about  one-fourth  of  an  ii 
diameter.  In  about  two  days  the  outer  layer  of  th 
is  raised,  around  the  center  of  the  enlarged  pimj 
viscid,  yellowish  lymph,  which  is  in  separate  sa 
(multilocular  vesicles) ;  by  thus  raising  the  out€ 
ders  of  the  nodule  its  center  appears  depressed.  ] 
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me  nodules  the  excess  of  lymph  raises  the  entire  outer 
rev  of  skin  over  the  nodule,  forming  one  large  unicel- 
ar  vesicle,  filled  with  thick,  yellowish  lymph  (serum), 
e  vesicles  usually  become  mature  in  8  to  10  days,  and 
ry  in  size  from  one-fourth  to  three-fourths  of  an  inch 
diameter ;  they  are  usually  circular  on  the  udder  and 
ly  be  elliptical  on  the  teats.  When  the  vesicles  are  not 
>ken  their  contents  become  purulent  (filled  with  pus), 
5  centre  first  becomes  brown  in  color  which  soon  ex- 
ids  to  the  border  of  the  pustule.  The  pustule  dries 
i  a  dark  brown  scab  or  crust  is  formed  which  usually 
3ps  off  about  the  fourteenth  day,  leaving  a  pale  red 
white  and  shining,  depressed  scar.  The  vesicles  or 
stules  on  the  teats  are  always  broken  by  the  milker  and 
i  brown  scabs  come  off  prematurely  and  sometimes 
)p  into  the  milk  to  be  removed  from  it  by  the  strainer, 
mplete  recovery  takes  place  in  the  eruptions  that  ap- 
ir  on  the  udder  in  about  21  days ;  but  with  those  on  the 
,ts  successive  scabs  or  crusts  are  removed,  ulcers  be- 
ne "cracked"  and  raw,  and  healing  occurs  slowly,  re- 
iring  in  some  instances  thirty  to  forty  days.  During 
s  time  re-infection  or  infection  with  pus  germs  may 
:e  place  and  thus  successive  crops  of  nodules  (pos- 
ly  vesicles  and  pustules)  and  scabs  may  appear.  In 
^  case  under  my  direct  observation  there  were  four 
icessive  crops  of  eruptions  in  four  months  (winter  and 
ing)  on  the  teats  and  udder  of  the  same  cow.  Crusts 
m  the  third  crop  were  mixed  with  dilute  glycerine  and 
aJf  was  inoculated,  by  vaccination,  producing  an  ulcer 
:h  a  scab  or  crust  without  apparently  passing  through 
kular  and  pustular  stages.  Had  I  used  the  crusts 
m  the  first  crop  I  am  confident  true  cow  pox  would 
re  been  produced  in  the  calf.  Moreover,  the  calf  inocu- 
sd  had  been  getting  the  milk  from  this  cow  (not 
king)  and  may  have  become  immune  before  being  in- 
[lated. 
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Dr.  Van  Es,  while  practicing  in  Mobile,  reported  i 
a  case  where  a  milker  became  infected  on  the  hai 
milking  cows  with  cow  pox. 

Owing  to  the  fact  that  man  is  inoculated  (vaccina 
with  bovine  virus  (cow  pox  virus)  to  produce  a  pj 
immunity  to  small  pox,  it  is  possible  that  many  cows 
become  inoculated  by  milkers  who  scratch  their 
cinated  arms  and  fail  to  disinfect  their  finger  nails  t 
milking  the  cows.  Records  (Crookshank  and  ot 
seem  to  indicate  that  cow  pox  is  usually  more  pre\' 
when  small  pox  scares  are  numerous,  and  many  pe 
are  vaccinated;  this  relationship  appears  to  be  tr 
far  as  the  imperfect  records  of  cow  pox  in  Alabami 
indicate.  I  have  observed  that  children  who  drinl 
milk  sometimes  have  ulcers  not  unlike  vaccinatio 
cers,  about  the  mouth  or  face  or  on  the  hands ;  this  i 
result  from  scratching  pimples,  eroded  places  or 
when  the  finger  nails  are  covered  with  infected  mil 

The  fact  that  milkers,  who  become  infected  witl 
pox,  were  partly  or  wholly  immune  to  small  pox,  le 
celebrated  Jenner  to  discover  and  apply  the  meth 
vaccinating  man  with  cow  pox  virus  in  order  to  pr 
virulent  small  pox. 

The  virus  of  cow  pox  is  fixed  and  can  only  be  t 
mitted  by  direct  inoculation.  Generally  the  milke] 
ries  it  from  one  cow  to  another  and,  if  not  immune, 
ulates  himself,  or  carries  it  from  his  vaccinated  am 
susceptible  cow.  One  attack,  or  series  of  eruptions 
duces  immunity  in  a  cow  for  life.  Hence  young  co 
first  period  of  lactation  (with  first  calf)  are  the 
most  frequently  infected ;  yet  older  cows  may  have 
not  already  immune.  It  is  generally  more  virule 
winter  than  in  summer. 

The  chief  troubles  resulting  from  cow  pox  are  tl 
noyance  or  difficulty  in  milking  and  sometimes  a  dec 
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of  milk ;  the  latter  may  be  due  to  lack  of  removing 
I  the  milk;  also  "caked  bag"  or  mammitis  may  be  a 
quel  to  lack  of  removing  all  the  milk.  Moreover,  there 
some  danger  to  non-immune  milkers  and  possibly  to 
n-vaccinated  children. 

Treatment  consists  in  isolating  the  affected  cows  and 
lowing  the  same  milker  to  milk  the  diseased  cows  and 
►  others.  The  milker  should  keep  his  finger  nails  cut 
)se  and  smooth  and  thoroughly  wash  and  disinfect  his 
nds  after  and  before  milking  with  a  2  per  cent  solution 
ci-eolin,  or  corrosive  sublimate  1  part  and  water  1,000 
rts. 

The  udder  and  teats  should  be  washed  just  before 
liking  and  covered  with  one  of  the  above  antiseptics, 
'ter  milking  apply  some  of  the  following  to  the  bag  and 
it« :  Copper  sulphate  1  dram  and  water  1  quart.  Some 
ve  used  the  following  with  fairly  good  results : 

Tannic  acid  1  ounce; 

Salicylic  acid   4  drams; 

Vaseline  3  ounces. 

Apply  just  after  using  the  copper  sulphate  solution. 
The  milk  should  be  boiled  before  using,  especially  for 
ildren.   Apparently  it  has  no  bad  effects  on  calves  not 
3wed  to  suck. 

Varicella  or  false  cow  pox  is  characterized  by  having 
igle  celled  vesicles  and  by  its  rapid  course,  passing 
rough  the  papular,  vesicular,  pustular  and  healing 
iges  in  six  to  twelve  days.  The  scab  or  crust  is  thinner 
id  not  depressed  in  its  centre  as  in  cow  pox.  The  ves- 
es  and  pustules  have  the  same  outline  as  those  of  cow 
X,  but  are  smaller  in  varicella  than  in  cow  pox. 
Notice  that  these  are  variations  in  degree  rather  than 
kind;  this  makes  it  difficult  to  distinguish  true  cow 
X  and  false  cow  pox  in  some  instances — especially  in 
e  early  stages.    In  varicella  there  may  be  successive 
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crops  of  eruptions  on  the  udder  and  teats  extending 
several  weeks  or  three  or  more  months.  Possibly 
later  eruptions  are  due  to  infection  by  pus  germs  c 
mixed  infection.  The  true  cause  of  varicella  is  alsc 
known.  Yet  it  is  infectious  and  can  be  transmitte 
the  milker  from  one  cow  to  another  and  possibly  fron 
cow  to  the  milker.  A  similar  disease  in  men  is  comm 
called  chicken  pox;  so  far  no  direct  relation  beti 
the  disease  in  cows  and  in  man  has  been  establis 
No  inoculations  have  been  made  as  in  cow  pox. 
The  treatment  for  this  is  the  same  as  for  cow  po: 
Furunculosis  is  a  disease  that  is  also  found  oe 
teats  and  udder  of  the  milch  cow.  It  is  an  inflamm^ 
of  a  hair  follicle  and  its  subaceous  gland,  and  of  a 
tain  amount  of  connective  tissue  surrounding  t] 
The  cause  is  an  infection  through  the  follicle  by  oi 
more  of  the  pus  germs,  usually  the  micrococcus  pyogi 
var.  aureus  or  albus.  Generally  the  central  parts 
dergo  necrosis,  or  degenerative  changes,  forming  a  s 
pus  collection,  which  usually  escapes  by  a  break  ii 
skin  and  rarely  by  erupting  into  the  milk  sinus  or  r 
voir  of  the  udder  or  ducts  of  the  teat  or  udder. 

Furuncles  (small  boils)  appear  usually  about  the 
of  the  teats,  but  may  occur  anywhere  on  the  udde 
teats;  some  report  their  occurrence  on  the  vulva 
perineum. 

At  first  the  furuncle  is  a  hard,  swollen  nodule,  a 
one-half  inch  in  diameter;  in  the  course  of  a  few  da 
becomes  soft  in  its  centre  and  with  slight  pressure 
erupt.  Another  or  several  more  may  appear  nea 
around  the  first  one,  and  thus  a  series  of  succej 
furuncles  may  appear  on  the  teats  and  udder  durinj 
greater  part  of  the  period  of  lactation.  Sometimes 
nodules  are  quite  deeply  situated  and  remain  wdt 
erupting;  those  are  usually  about  the  base  of  the 
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n  other  parts  of  the  udder ;  they  may  be,  in  some  cases, 
lerculous  modules. 

sTo  doubt  that  filthy  hands,  dirty  finger  nails,  open 
way  to  infection.  Pus  germs  are  very  often  found 
dirty  finger  nails  and  on  the  dirty  skin  of  the  udder; 
reover,  long,  sharp  and  rough  finger  nails  are  fine  in- 
iiments  for  inoculation. 

?reatment  consists  in  cleanliness  and  disinfection, 
th  the  finger  nails  smooth  and  closely  cut,  and  the 
ler  and  hands  thoroughly  washed,  chances  for  infec- 
1  are  very  limited. 

Lfter  infection,  wash  the  udder  with  water  that  has 
n  boiled  and  cooled;  apply  a  2  per  cent,  creolin,  lysol 
corbolic  acid  solution;  or  corrosive  sublimate  1  i>art 
I  water  1,000  parts.  Be  sure  to  wash  and  disinfect 
udder  well  immediately  after  a  furuncle  erupts.  Re- 
mber  cleanliness  of  hands,  finger  nails  and  udder  will 
vent  it. 

STRUCTIONS  TO  THE  FLOW  OF  MILK  FROM 
THE  TEAT. 

Chronic  inflammation  or  irritation  of  the  lining  mem- 
ne  of  milk  duct  or  canal  in  the  teat  (through  which 
ises  the  milk  from  the  milk  reservoir  or  sinus  in  the 
:  to  the  bucket  or  air  at  time  of  milking)  may  lead  to 
paudual  thickening  of  the  lining  membrane  and  conse- 
mt  narrowing  of  the  duct.  The  milk  will  then  flow 
I  very  small  stream  and  the  calf  or  milker  may  be  un- 
e  to  remove  all  of  the  milk,  and  thus  "dry  up"  that 
irter  or  produce  clotting  of  the  milk  or  inflammation 
the  bag  ("garget"  or  "caked  bag,")  Chronic 
ammation  may  be  a  result  of  the  growth  of 
ms  "in  the  small  amount  of  milk  left  in  the  milk  sinus 
iuct,  or  the  growth  of  germs  in  the  lining  membrane 
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of  the  duct.  The  use  of  a  filthy  or  rough  dilator  or 
tube  may  irritate  the  membrane.  The  most  cob 
cause  of  infection,  according  to  my  observations,  i 
employment  of  filthy  finger  nails  or  a  dirty  knife 
move  a  clot  or  a  temporary  obstruction  in  the  duct, 
thickening  of  the  lining  mepibrane  is  usually  nea 
lower  end  of  the  duct,  but  in  one  instance  I  foun 
duct  obstructed  in  the  entire  length  in  all  four  tests 
according  to  the  owner,  the  cow  was  not  careful 
properly  "dried  up." 

The  duct  in  the  teat  may,  also,  be  obstructed 
growth  in  the  substance  of  the  teat,  which  presses  o 
duct  and  obstructs  the  flow  of  milk.  The  growth  m 
in  or  on  the  lining  membrane  of  duct  and  any\ 
along  its  course,  but  most  frequently  at  its  lower 
In  some  cases  a  false  membrane  develops  across  the 
sinus  or  reservoir  preventing  the  flow  of  milk  int 
teat;  this  can  be  dett^rmined  by  using  the  milk  tu 
probe  or  small  dilator. 

In  extremely  rare  instances  lime-like  deposits  maj 
place  in  the  milk  ducts  and  sinuses,  and  api)ear  ii 
duct  of  the  teat  as  sand-like  grains  or  particles  obst 
ing  the  flow  of  milk. 

The  most  common  causes  of  obstruction  of  the  fl( 
milk  in  the  teat  are  clots  of  milk  (casein)  resulting 
infection  of  the  milk  by  germs  getting  into  the  i 
through  the  duct  in  the  teat;  retention  of  milk  ii 
udder  for  a  long  time;  and  catarrhal  and  other  f 
of  inflammation  in  the  udder.  Milk  is  a  good  foo< 
germs,  and  various  kind  of  bacteria  will  grow  i 
many  of  which  will  precipitate  the  casein,  thus  for 
clots  in  the  sinus  of  the  udder. 

Treatment  of  obstructions  will  vary  with  the  c 
tions  presented.  Narrowing  of  the  duct  may  somel 
be  relieved  by  using  dilators  (figs.  1,  2) ;  it  may  be  b 
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eave  the  dilator  in  the  canal  or  duct  for  an  hour 
just  before  milking.  Be  careful  to  cleanse  and 
the  dilator  just  before  using,  with  boiling  water 
d  disinfectant.  When  dilators  will  not  accom- 
?  desired  result,  use  a  small  knife  blade,  lance 
or  the  teat  slitter  (fig.  5),  and  enlarge  the  duct 
ace  of  narrowing;  then  us?  the  dilator  or  probe 
3t  the  narrowing  of  the  duct  as  the  wound  heals. 
iiiK^s  rrrowths  or  small  enlargements  on  the  inner 
ji  the  duct  may  be  clipped  oflF  with  very  small 
►inted  scissors  or  twisted  off  with  small  forcejMB. 
or  sand-like  deposits  in  the  sinus  may  require 
able  dilatation  of  the  duct  with  the  ordinary  or 
ilator  (fig.  3) ;  or  the  small  forceps  may  be  used 
ve  the  sand-like  particles.  A  fal^e  membrane 
ie  milk  sinus  or  reservoir  may  be  pierced  and 
I  with  a  small  knife  (fig.  8).  Olots  of  casein 
•emoved  by  using  a  milk  tube  (figs.  9,  10),  or  by 
lators  (fig.  3),  and  complete  and  frequent  milk- 
the  udder  is  inflamed  use  antiseptic  injections 
lications  as  directed  under  head  of  garget  or 
ation  of  the  udder. 

LO^iAs  or  WARTS  ou  the  bag  or  teats  may  be 
off  with  knife  or  scissors  when  the  cow  is  dry; 
it  as  deep  or  a  little  deeper  than  the  thickness 
:in.  Oare  should  be  taken  not  to  cut  around  or 
opening  of  the  duct  of  the  teat;  it  might  leave 
nent  opening  or  the  contraction  of  the  scar 
ose  the  duct.  After  clipping  apply  once  or  twice 
castor  oil,  3  ounces;  salicylic  acid,  4  drams. 
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gs.  5,  6  and  7— Three  kinds  of  teat  slitters,  any  one  of  which 
may  be  used  for  enlarging  narrow  or  contracted  milk  ducts. 


Pig.  8. — Small  tenotome  knife  (showing  only  part  of  handle), 
lich  may  be  used  in  enlarging  a  contracted  milk  duct  or  cutting 
opening  in  a  false  membrane  across  the  milk  sinus. 
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Figs.  9  and  10. — ^Milk  tubes. 
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Fig.  11. — Lead  probe  to  be  inserted  in  the  milk  duct  after  teat 
itting,  and  retained  until  healing  and  danger  from  excessiTe 
ntraction  of  the  wound  is  passed. 
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POISONOUS  PLANTS. 

Tests  or  Experiments  with  Kalmia  latipolia 

We  used  a  5  per  cent,  infusion  of  the  leaveB,  w 
was  prepared  under  the  direction  of  E.  R.  Miller, 
fessor  of  pharmacy. 

I.  A  scrub  cow,  about  5  years  old,  weighing 
pounds,  was  used. 

Her  temperature  was  103.2  Fah.,  respirations  10 
pulse  34  just  before  the  drug  was  given.   At  3  p.  m. 
was  given  3  quarts  of  the  5  per  cent  infusion. 
At  4  p.  m. — 

Temparature  103.2  Fah. 

Respirations   10. 

Pulse  37. 

At  5  p.  m. — 

Temperature  103.4 

Respirations  10. 

Pulse  36. 

Pulse  slightly  irregular;  cow  showed  distinct  muse 
weakness;  wabbled  about  as  if  drunk;  pupils  slig 
dilated;  some  muscles  showed  quivering  or  twitcl 


movements. 

At  8  p.  m. — 

Temperature  102.4 

Respirations  11. 

Pulse  24. 


In  attempting  to  move,  cow  fell  and  was  unabL 
rise.  Pulse  somewhat  irregular  and  weak;  muzzle 
and  mucous  membrane  pale  and  dry;  pupils  greatlj 
lated  (amaurotic) ;  some  muscular  twitching^. 


At  9 :30  p.  m.— 

Temperature  102. 

Respirations  12. 

Pulse  36. 
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s'eak,  but  more  regular;  cow  could  rise,  but  in 
walk  fell ;  pupils  still  greatly  dilated ;  muzzle 
mucous  membranes  pale.    Air  was  cool,  and 

shivering. 

loming  cow  was  up,  but  weak  and  wabbling; 
>nger  and  pupils  normal  in  size. 

Temperature  100.4 

Respirations  12. 

Pulse  36. 

bull  calf,  about  10  months  old,  was  given  at 
m.  one-half  pint  of  a  5  per  cent,  infusion  of 
Kalmia  latifolia. 

At  9 :30  a,  m.— 

Temperature  99.2  Fah. 

Respiration   8. 

Pulse  32. 

15  a.  m. — 

Temperature  100.8 

Respirations  12. 

Pulse  54. 

time  calf  was  given  onehalf  pint  of  linseed  oil 
uns  of  tannic  acid, 
m. — 

Temperature  101.2 

Respirations  10. 

Pulse  48. 

as  down,  unable  to  rise;  pupils  dilated;  spas- 
itching  of  muscles;  pulse  weak  and  irregular, 
xt  morning  calf  was  up  ready  for  its  breakfast, 
lie  acid  may  have  temporarily  prevented  the 
►n  of  the  poisonous  principle,  but  prevented  the 
producing  purgation. 

^  sorrel  mare,  about  9  years  old,  weighing  about 
ids. 

Bfore  giving  the  drug  her 

Temperature  was  99 . 

Respirations  12. 

Pulse  30. 
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At  10  a.  111.  she  was  given  1  quart  of  a  5  per  cei 
fusion  of  the  leaves  of  the  laurel  ivy  (Kalmia  latif 
She  coughed  considerable  during  the  drenching, 
indicated  that  some  of  the  infusion  went  into  the  I 
and  wind  pipe ;  possibly  this  made  the  drug  act  qi 
than  usual.  At  once  the  mare  began  to  retch,  frc 
the  mouth  and  breathe  rapidly;  pupils  became  di! 
co-ordination  of  muscular  action  lost;  animal  e: 
and  struggling. 

At  11  a.  m. — 

Temperature  96. 

Respirations  56. 

Pulse  46. 

Breathing  rapid  and  irregular;  pulse  weak;  m 
membrane  of  nose  pale  and  of  the  eye  slightly  cong 
frequent  convulsive  movements  of  the  limbs. 

At  noon — 

Temperature  95. 

Respirations  60 » 

Pulse  46. 

Breathing  still  very  rapid;  pulse  weak;  anims 
comes  moi  e  quiet ;  pupils  still  greatly  dilated.  Mm 
twitchings  appear  first  in  the  face  and  extended 
the  surface  muscles  of  the  body ;  occasionally  there 
convulsive  movements  of  the  limbs ;  surface  of  bodj 


At  1  p.  m. — 

Temperature   94.4 

Respirations   52. 

Pulse   46. 


Animal  very  quiet;  pupils  dilated;  eye  dull;  m 
membrane  of  mouth  and  nose  of  leaden  color  and  m 
membrane  of  eyes  congested ;  muscles  continue  to 
surface  of  body  cool. 
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Lt  this  time  (1  p.  m.)  the  animal  was  given  1  oidiee 
)5  per  cent,  alcohol  in  4  ounces  of  water.         .  '  " 


Lt  2  p.  m. — 

Temperature   95. 

Respirations   30. 

Pulse   48. 


inimal  relatively  more  quiet;  pupils  continue  ro  de- 
ise  in  size;  the  mucous  membranes  of  nose  arid  m  uth 
ome  slightly  scarlet  in  color;  muscles  still  twitch, 
7e  animal  another  ounce  of  alcohol. 


Lt  3  p.  m. — 

Temperature  98.2 

Respirations  28. 

Pulse  60. 


^upils  normal  in  size;  muscles  twitching  less  and  more 

ixed;  mucous  membranes  of  mouth  and  nose  abotit 

mal  in  color,  and  surface  of  body  w^arm. 

liven  another  dose  of  alcohol  with  small  quantity  of 

3l  in  it. 

Lt  4  p.  m. — 

Temperature  99 . 6 

Respirations  28. 

Pulse   60. 

inimal  much  better ;  given  another  dose  of  alcohol. 

Lt  5  p.  m. — 

Temperature  100.4 

Respirations  26. 

Pulse  63. 

Lt  5 :30  p.  m.  animal  was  able  to  rise  with  a  little  help; 
scles  still  twitching  some;  animal  some  weak,  and 
[>bling,  but  able  to  walk  about  200  yeards  to  a  box 
11. 

^ext  morning  her  appetite  was  good,  and  she  showed 
le  signs  of  having  had  a  hard  drive,  but  24  hours  later 
had  entirely  recovered. 

^rom  the  three  tests  and  from  numerous  cases  where 
mals  have  eaten  the  leaves  of  Kalmia  latifolia  it  ii 
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vory  evident  that  the  leaves  contain  an  active  po 
Several  chenii8t«  and  pharmacists  have  found  indicai 
of  an  alkaloid,  but  a  suflBcient  quantity  has  never 
isolated  to  test  its  poisonous  effects  on  cattle  or  h^ 
or  sheep.  Sheep  and  cattle  eat  the  leaves  of  the  s 
in  winter  or  spring  when  pasturage  is  short,  and 
iinimals  are  hungry  for  green  feed.  No  doubt  they 
eat  it  at  any  season  where  pasturage  and  feed  are  s! 
and  the  opportunity  is  given  to  them.  This  flowc 
shrub  is  very  common  in  nearly  all  parts  of  Alab^ 
lM)ssibly  more  common  in  hilly  regions  and  along  m 
tain  creeks.  The  shrub  flowers  in  the  spring,  and  i 
evergreen,  having  green  leaves  all  the  year  around 
is  commonly  called  the  laurel  or  laurel  ivy. 

Treatment. — ^Alcohol  acts  as  physiological  or  c 
ical  antidote.  Whiskey,  brandy  or  alcohol  (dil 
may  be  given  every  two  hours  i.n  1  to  3  fluid  o 
doses.  Also,  a  purgative  of  1  to  2  pounds  of  Epsom  i 
dissolved  in  1  quart  of  water  or  1  to  2  pints  ,  of 
linseed  oil.  Do  not  repeat  the  purgative  under  24  h< 
One  to  three  fluid  drams  of  creolin  or  lysol  ma; 
added  to  the  purgative  in  order  to  check  fermenta 
while  the  lK)wels  are  inactive. 

The  shrub  should  be  cut  down,  or,  better  still,  | 
it  up  and  burn  it,  and  thus  prevent  cattle  and  s 
fnmi  getting  it;  this  is  possible  and  practicable  in 
tures. 

The  Red  Buckeye  (Aesculus  Pavia,  L.)  is  ano 
slinil)  or  small  tree  whose  leaves  are  poisonous. 
cliLical  symptoms  are  very  like  those  of  poisoi 
from  Kalmia  latifolia.  The  treatment  is  about 
same;  at  first  a  good  purgative  is  given  and  folio 
with  a  stimulant,  especially  during  the  period  of 
pression.  In  pastures  grub  it  up  and  burn  all  the 
liuckeye  bushes  and  small  trees. 

Batchelor  (American  Journal  Pharmacy,  1873 
145),  f<mnd  in  the  seed  ol  the  red  buckeye,  a  poi-s^i 
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coside  (2^  per  cent,  in  seed).  It  acted  on  the  cat 
newhat  like  strychnine.  The  leaves  are  said  to  l>e 
st  poisonous  just  before,  or  about,  the  time  of  flower- 
;.  Cattle  and  sheep  usually  become  poisoned  by  eat- 
:  the  leaves,  and  occasionally  by  eating  the  seed. 

POISONOUS  PLANTS  CONTAINING  HYDRO- 
CYANIC ACID. 

^rof.  E.  K.  Miller,  Pharmacist  at  the  Alabama  Poly- 
hnic  Institute,  found  that  the  leaves,  bark  and  root 
the  Prunus  Carolineanus  (mock  orange)  contained 
Irocyanic  acid. 

■^runus  scrotiiia  (wild  cherry)^ 
^runus  Vhginiana  (choke  cherry,  and 
'^runus  Pcrsica  (peach),  all  contain  hj'droi-yanic 
d  at  times  in  their  leaves.  They  contain  amygdalin, 
lucoside  and  emulsin,  a  ferment  or  enzyme.  In  the 
isencc  of  water  the  emulsin  acts  on  rb<?  amygdalin 
1  hvurocyanic  acid,  gluco«*'  and  a  volatil.!  oil  are 
med.   The  action  of  the  ferment  is  destroyed  by  boil- 

riie  leaves  of  these  plants  are  said  to  be  more  pois- 
)us  or  contain  more  hydrocyanic  acid  when  kept  in 
rilted  condition,  without  completely  drying  out,  for 
eral  hours.  In  the  rumen  or  first  stomach  of  the  ox 
the  sheep  where  there  is  little  or  no  acid  and  where 
food  macerates  in  a  watery  secretion,  neutral  or 
jhtly  alkaline,  would  be  an  admirable  place  for 
ulsin  to  act  on  amygdalin  and  produce  hydrocyanic 
d. 

Sorghum  (sorfjhiun  vnlgare),  according  to  Peters, 
ide  and  Avery,  of  the  Nebraska  Station,  contains 
irocyanic  acid  when  it  is  stunted  or  checked  in 
wth  by  dry  seasons  and  also  young,  frosted  or  second 
wth  sorghum  may  contain  it.  No  doubt,  many  of  the 
orted  cases  of  sorghum  poisoning  are  due  to  acute 
igestion  (bloat)  and  not  to  hydrocyanic  acid.  As 
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the  conditions  now  stand  no  one  can  tell  when  sorj 
is  poisonous  without  a  feeding  test  or  a  chemical  a 
sis.  Cases  have  been  reported  of  poisoning  from 
ing  kafftr  corn  and  pasturing  Johnson  grass,  bu 
presence  of  hydrocyanic  acid  has  not  been  disco 
in  Johnson  grass. 

In  August,  1902,  Mr.  J.  P.  Logan,  of  Selma, 
reported  the  following  facts  to  me: 

Nine  head  of  cattle  were  turned  into  a  Johnson 
pasture  for  the  first  time;  it  was  about  four  o'clo 
the  evening;  the  cattle  became  sick  in  ten  minutes 
eating  the  grass;  gave  8  of  them  linseed  oil  and  a 
2  died  that  night  and  6  recovered ;  one  not  treated 
in  three  hours. 

The  Johnson  grass  from  this  field  was  testec 
hydrocyanic  acid,  and  none  was  found  in  it  Tl 
coveries,  by  the  treatment  given,  seems  to  indicate 
the  cattle  had  acute  indigestion. 

In  July,  1899,  during  a  very  dry  time,  Mr.  Haj 
a  dairjman  of  Birmingham,  Ala.,  turned  20  cows  i 
sorghum  field  that  had  been  injured  by  army 
and  by  drouth;  in  twenty  minutes,  he  says,  18 
dead;  2  were  saved  by  tretitment.  The  18  cattle 
within  50  feet  of  the  gate  through  which  they  p 
into  the  sorghum  field. 

Hydrocyanic  acid  is  a  very  unstable  compound 
this  accounts  for  the  fact  that  many  plants  that 
times  contiiin  it  do  so  only  under  certain  cond 
and  for  a  short  time.  Any  condition  that  chec 
stunts  the  growth  of  sorghum  should  lead  one  t 
gard  it  as  a  dangerous  feed  until  proven  otherwise 

Symptoms  of  hydrocyanic  acid  poisoning  ar 
same  regardless  of  the  source  of  the  drug.  Of  couri 
larger  the  dost  the  more  rapid  and  fatal  its  actio; 
can  be  absorbed  from  the  unbroken  skin  when  in  a 
watery  solution :  it  is  readily  absorbed  from  the  al 
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LPy  canal  acting  as  a  sedative  and  anaesthetic  on  the 
ucons  membranes.  Small  doses  depress  the  heart 
J  stimulating  the  vagus  centre  in  the  medulla;  large 
)ses  stimulate  the  vagus  centre  and  depress  the  heart 
J  acting  directly  on  it,  i>aralyzing  it  almost  instantly, 
he  vaso-motor  centre  is  paralyzed  and  blood  pressure 
ills  very  low. 

The  respiratory  centre  is  paralyzed  usually  before 
le  cardiac  or  vaso  motor  centres.  Toxic  doses  produce 
[Sensibility  and  coma;  in  animals  convulsions  may  oc- 
ir.  Large  dose  paralyze  the  peripheral  nerves  and 
le  voluntary  muscles.  Shortly  before  death  the  spinal 
>rd  is  paralyzed.  The  pupils  are  dilated.  In  brief, 
l^drocyanic  acid  quickly  depresses  respirations,  the 
ilse  or  heart  action  and  blood  pressure,  and  paralyzes 
le  muscles  and  nerves  of  the  limbs;  depresses  the  ae- 
on of  the  alimentary  canal  and  dilates  the  pupil.  In 
any  cases  these  actions  are  so  quick  that  there  is  no 
me  to  give  antidotes  or  treatment.  Drowsiness,  run- 
ing  at  eyes,  twitching  of  the  muscles,  staggering  gait, 
lability  to  stand,  involuntary  passing  of  urine  and 
ces,  dilated  pupils,  frothing  at  the  mouth — are  given 
J  Peters  as  the  prominent  symptoms. 
In  cases  where  time  is  given  for  Treatment  give  a 
imulant  of  1  to  4  ounces  of  brandy,  whiskey,  or  diluted 
cohol  or  ether.  When  the  animal  can  not  swallow, 
ve  the  drug  per  rectum  or  hypodermically.  Stimulate 
ispiration  by  holding  dilute  ammonia  to  the  nose  and 
J  giving  one-half  grain  doses  of  strychnine  hypoder- 
ically  once  every  three  or  four  hours. 
As  soon  as  the  animal  can  swallow  give  cow  or  ox  1 
lart  of  melted  lard  (not  too  hot),  or  1  quart  or  raw 
oseed  oil  and  1  pint  of  syrup  diluted  withal  pint  of 
ater.  If  cow  begins  to  swell  from  the  formation  of 
IS  by  fermentation  in  the  stomach  and  intestines,  give 
ounce  of  creolin  in  1  quart  of  water.  Do  not  repeat 
irgatives  under  twenty-four  hours.    Sheep  and  calves 
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take  doses  of  medicine  about  onefourth  as  large  a 
grown  cattle. 

In  all  cases  where  possible  prevent  the  animal 
eating  the  leaves  of  the  mock  orange,  the  cherry 
the  peach — especially  wilted  leaves  on  recently  c 
pruned  branches.  In  case  of  sorghum,  always  t« 
stunted  sorghum  by  cutting  and  feeding  a  little  1 
turning  cattle  into  the  field  to  graze  on  it.  In 
it  is  best  and  safest  to  begin  to  feed  it  gradually,  I 
soiling  method,  and  after  the  cattle  have  been  br 
up  to  full  feed  in  that  way,  they  may  be  turned  in1 
field  for  a  short  time  each  day  until  they  become  { 
tomed  to  it.  Very  few  cases  of  accidental  pois 
have  been  produced  by  cutting  sorghum  and  feedi 
to  cattle;  yet  such  instances  have  occurred  both 
sorghum  and  kaflSr  corn. 

Phytolacca  decandra  has  been  reported  as  pois< 
for  cattle.  G.  R.  White,  in  the  Journal  Comp. 
and  Vet.  Arch.,  1902,  p.  439,  reports  that  5  ( 
out  of  a  herd  of  13  were  affected  with  hae 
hagic  enteritis  accompanied  with  dysentery.  ' 
cattle  had  eaten  large  quantities  of  Phytolacca 
White  attributed  the  enteritis  to  the  eating  of 
plant 

l'>om  an  unpublished  article  of  Prof.  E.  R.  Mill 
the  Alabama  Polytechnic  Institute,  at  Auburn, 
tained  the  following  facts : 

Three  different  times  Prof.  Miller  became  sick  f( 
ing  the  grinding  of  the  roots  of  Phytolacca.  The 
ness  was  very  like  the  preliminary  symptoms  of 
enza;  alternate  periods  of  chilling  and  high  fevei 
tense  headache;  insomnia  and  restlessness;  some  i 
tion  of  nose  and  throat ;  lasting  for  about  24  hours, 
students  were  very  similary  affected;  also  a 
CTounfl  the  roots  of  Phytolacca  and  was  similarly  t 
led.    One  student  was  not  affected;  another  had  i 


I  of  the  iioso  and  throat  and  eyes,  lasting  about  24 
rs. 

'he  professor  became  affected  three  different  times; 
udents  and  a  negro  once  and  one  student  was  appar- 
ly  unsusceptible.  The  following  was  reported  to 
if.  Miller: 

L  hoy  applied  a  decoction  all  over  his  body  for  the 
i,  it  produced  vesication,  and  the  skin  peeled  off 
from  a  blister.  It  is  reported  that  many  people  eat 
ng  poke  root  as  "greens;"  possibly  the  cooking  pro- 
es  some  change  that  renders  the  poison  inert, 
t  is  also  suggested  that  the  young  plant  may  not  have 
iM)ntain  the  toxic  principle;  as  a  rule,  most  plants 
tain  the  greatest  amount  of  their  active  principles 
:  liefcre  nr  at  the  time  of  blossoming, 
'he  s(>ed  or  fruit  of  Phytolacca  are  said  to  contain 
fohicri)!,  pliytolaccic  acid,  sugar  and  gum;  the  root 
Phytolacca  a  resin,  probably  a  glucoside  and  a  vola- 
acid.  Prof.  Miller  and  his  students  have  obtained 
mg  indications  of  several  alkoloids. 
[aviug  never  treated  a  ease  of  Phytolacca  poisoning, 
m  only  suggest  that  small  oleaginous  purgatives  be 
m  and  the  animal  be  fed  soft  feed  in  small  quanti- 
.  Raw  linseed  oil  one-half  pint  and  creolin  1  to  2 
ms  might  be  given  once  or  twice  per  day.  If  the 
mal  is  in  pain  give  1  to  3  drams  of  fluid  extract  of 
adonna  or  4  drams  of  tincture  of  opium  two  or 
?e  times  per  day. 

DYSENTERY  IN  YOUNG  ANIMALS. 

oung  calves,  lambs  or  colts  may  have  an  infectious 
n  of  dysentery  that  begins  usually  during  the  first 
days,  or  not  later  than  two  weeks,  after  birth;  in 
le  instances  infection  may  occur  in  calves  several 
ks  old.  The  cause  of  the  disease,  according  to 
ard,  is  a  short,  stumpy,  bacillus  with  rounded  ends ; 
[uently  found  arranged  in  p>arrallel  lines,  like  a 
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comb,  with  short,  close  teeth;  sometimes  they  ar 
linear  series,  having  very  short  joints,  becoming  thi 
until  ^ast  segment,  which  is  longer  and  club-sh[ 
Some  are  swollen  in  the  centre  and  drawn  into  thi 
at  extremities;  others  are  ovoid  like  cocco-ba< 
From  Nocard's  description  the  bacillus  seems  to  tal 
a  variety  of  forms;  it  is  found  in  pus  and  in  fn 
intercellular  masses.  It  is  an  obligative  aerobe;  s 
always  by  Gram's  method;  grows  in  or  on  all  med 
a  temperature  above  86°  F.  (best  at  95°  F.  to  100.4 
grows  best  on  coagulated  blood  serum  where  in  c 
39  hours  appear  a  number  of  colonies  with  a  shi 
surface,  slightly  raised  in  the  centre,  and  api)earii 
send  a  numlier  of  roots  into  the  medium ;  these  coh 
ai*e  white  on  serum  from  the  horse,  bright  yello\ 
serum  from  the  ox,  and  gray  on  coagulated  blood. 

Noeard,  Lasage  and  Delmer  believe  that  the  pi 
pal,  if  not  the  only,  method  of  infection  is  by  way  o 
umbilical  (navel)  cord.  Infection  occurs  during  1 
or  immediately  following  birth  while  the  cord  is  i 
Possibly  it  occurs  in  the  vagina  or  vulva,  or  most  li 
after  the  cord  is  torn  or  broken,  and  the  young  i 
the  ground.  Nocard  attempted  to  infect  calves  bj 
alimentary  canal  and  by  the  respiratory  passages, 
failed.    But  he  succeeded  by  subcutaneous  inocula 

The  experiments  of  Nocard,  Lasage  and  Delmer 
confined  to  calves  in  Ireland  and  on  the  continei 
Europe;  and  their  tests  may  not  be  conclusive,  yet 
evidence  points  very  strongly  toward  navel  infectic 

Law,  Friedberger  and  P^'rohner,  de  Bruin,  Moi 
Deikerhoflf,  and  others  believe  the  disease  is  infect 
Many  attending  or  predisposing  causes  are  given,  i 
of  which  are  aids  to  transmission  or  infection.  The 
lowing  are  given  by  various  authorities  as  causes, 
of  infectious  dysentery  and  of  ordinary  diarrl 
or  dysentery : 

The  young  or  new-born  offspring  failing  to  get 
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ilk  (colostrum)  which  is  laxative  in  its  action 
consequently  required  to  remove  the  meconium 
feces)  from  the  alimentary  canal  of  the  young. 
It  it  the  young  animal  is  liable  to  have  indiges- 
3nstipation  or  diarrhoea:  any  one  of  these  condi- 
light  favor  infection  with  the  germ  of  dysentery, 
ly,  dirty  milk;  sudden  changes  from  whole  milk 
1  milk,  or  from  skim  milk  to  whole  milk,  or  sweet 
>  sour;  putting  a  young  calf  on  a  cow  far  ad- 
in  the  period  of  lactation   (milk  contains  too 
jolids) ;  adding  too  much  meal  to  milk  or  giving 
ich  dry  meal  or  corn  to  young  calves  when  the 
y  glands  are  insufficiently  developed  to  digest 
rchy  food;  giving  cow's  milk  to  the  foal  without 
dilution  or  modification;  filthy  buckets  or  ud- 
lamp,  filthy,  unclean  stalls,  barns  and  pens;  bad 
from  infected  wells,  tanks,  troughs  or  vessels; 
ed  grasses;  mouldy,  decaying,  irritating  vegeta- 
'  grains  or  hays;  too  much  cotton  seed  or  cotton 
eal;  allowing  colt  or  calf  to  suck  when  dam  has 
«^er-heated  by  violent  exercise ;  feeding  young  calf 
only  once  every  twelve  hours;  feeding  too  much 
feeding) ;  great  irregularity  in  feeding,  allowing 
colt  to  get  very  hungry  and  then  rapidly  devour- 
ull  feed. 

PTOMS. — Some  cases  begin   with  constipation; 

with  soft,  soon  becoming  watery,  bowel  dis- 
8,  which  may  be  white  like  undigested  milk,  or 
1  or  yellow  in  color.  At  times  the  calf  or  colt  is 
^,  with  more  or  less  straining  to  pass  feces;  appe- 
tops  sucking)  is  lost;  abdomen  may  become  dis- 

or  swollen  and  tender  or  tucked  up  (contracted) 
inder;  feces  becomes  frothy,  bad  smelling  and 
mes  streaked  with  blood;  calf  may  bellow  and 
r-:  the  calf,  colt  or  lamb  may  become  dull,,  stupid, 
emaciated  and  die  in  one  to  three  days,  or  may 
le  or  two  weeks  and  die  or  make  a  slow  recovery. 
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Some  cases  have  pneumonia,  inflammation  of  the  art 
iations,  peritonitis,  laminitis,  hepatitis  (inflamma 
of  the  liver),  or  opthalmia  (inflammation  of  the  ey 
Thi?  disease  is  very  frequently  found  in  h^ 
where  infectious  abortion  or  tuberculosis  exists. 

About  80  per  cent,  of  the  cases  in  foals  are  fatal 
to  90  per  cent,  in  calves  and  66  per  cent  in  lambs. 

Post  mortem  conditions — Here  and  there  may  api 
erosions  or  desquamations  and  red  or  congested  area 
the  mucous  membrane  of  the  intestines,  and  someti 
in  the  stomach.   Catarrhal  exudate  or  pseudo-membi 
ous  patches  \\rd\  occur  on  the  mucous  membrane  of 
intestines.      Peyer's  patches  may  be  infiltrated 
prominent;    sub-mucous    infiltrated,  softened, 
marked   by   small   red   spots    (haemorrhagic  spo 
Sometimes    hjemorrhages    may    be    found  in 
small   or   large   intestine  or  in   the  stomach, 
calves    and    lambs    the    desquamation    of  epit 
ium  is  most  marked  near  the  pyloric  end  of  the  foi 
stomach.   The  contents  of  the  intestines  may  be  yell 
ish,  white,  gray,  red,  mucou-purulent  and  very  foBi 
The  intestinal  lymph  glands  are  usually  enlarged. 

Some  cases  show  inflammatory  changes  in  ihe  lui 
liver,  p(M*itoneum,  kidneys,  spleen,  .heart,  articulati( 
and  eyes, 

Tkkatmkxt. — Prevention  is  the  only  means  of  i 
cessfully  combatting  this  very  fatal  disaese.  Clea 
n(*Ks  and  disinfections  will  usually  keep  it  f 
a  place  or  herd.  The  stalls,  pens,  barns,  buckets,  wa 
feed,  milk,  cows  and  calves  must  be  kept  clean.  R< 
lar  f(^d,  with  proper  quantity  and  quality,  av 
ing  any  or  all  sudden  or  radical  changes 
the  extremities  of  too  little  and  too  much  feed,  ^ 
tend  to  maintain  healthy  calves,  colts  and  lambs. 

It  is  always  safer  and  better  to  milk  a  cow  thai 
far  along  in  the  period  of  lactation  and  dilute  the  n 
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ti  water  that  has  been  boiled  and  cooled  and  feed  it 
he  calf  than  to  turn  a  young  calf  to  such  a  cow.  Do 

force  meal,  corn  or  other  grain  upon  the  young  calf 
)re  its  digestive  apparatus  is  sufficiently  developed 
Jigest  them.  At  least  wait  one  or  two  weeks  and 
1  begin  the  use  of  such  feeds  very  gradually.  Never 
mit  the  calf  to  eat  mouldy,  de  cayed  or  rotten  feed 
lay  or  vegetables ;  keep  it  in  well  ventilated,  clean, 

stall  ]v  n  and  give  it  freedom  in  a  clean,  grassy 
ture  all  the  time  that  weather  will  permit 
Focard  recommends  the  following : 
White  scours  is  generally  the  consequence  of  an 
t)ilical  (navel)  infection  which  takes  place  at  the 
e  of  parturition.  Farmers  may  prevent  the  disease 
conforming  strictly  to  the  folowing  instructions: 

Cows  that  are  at  the  point  of  calving  should  be 
vided  with  dry  and  clean  litter  until  after  the  act 
3arturition. 

As  soon  as  the  premonitary  signs  of  parturition 
observed  the  vulva,  anus,  and  perineum  ought  to  be 
ihed  with  a  warm  solution  of  lysol,  of  a  strength  of 
grammes  to  a  liter  of  water  (2  per  cent  solution), 
the  same  time  a  large  quantity  of  this  solution  may 
ised  to  syringe  out  the  vagina. 

As  far  as  possible  the  calf  ought  to  be  received 
)  a  clean  cloth,  or  at  least  on  a  thick  layer  of  fresh 
L^r,  which  has  not  been  soiled  by  urine  or  excrement 

Immediately  after  birth  the  cord  should  be  tied 
ti  a  ligature  (strong  string)  that  has  been  soakfd 
ysol.  (The  tie  is  made  2  to  3  inches  below  the  ab- 
len  and  the  cord  cut  off  one-half  inch  below  the 
iture. ) 

.  Mop  or  cover  the  umbilicus  and  remainder  of  the 
1  with  the  following  solution: 

Rain  water  1  quart. 

Iodine  30  grains. 

Potassium  iodine   1  dram. 
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6.  The  disinfection  of  the  umbilicus  and  cord  si 
be  completed  by  applying  the  following: 


7.  When  the  alcohol  has  evaporated  the  opei 
will  be  completed  by  dressing  the  cord  and  umb 
with  a  thick  layer  of  iodised  collodion  (1  per  cent, 
soon  as  the  collodion  has  dried  the  calf  may  be  left 
its  mother." 

In  one  outbreak  of  infectious  dysentery  in  val 
have  had  good  results  by  employing  the  following 
powder : 


Mix  and  apply  to  the  ligated  cord  and  uml 
(navel)  immediately  after  birth  and  two  or  three 
per  day  during  the  first  three  days.  This  thoro 
disinfects  and  also  dries  up  the  cord  very  quickl; 
can  be  applied  with  a  dust  blower  or  sifter. 

If  calves  are  allowed  to  suckle  a  cow,  it  is  alway 
to  wash  the  udder  once  or  twice  daily  with  a  1  or 
cent,  solution  of  creolin  or  lysol.    Just  before  bi 
is  wise  to  wash  the  vulva,  anus,  perineum  and  tail 
cow  with  one  the  above  disinfectants. 

Barns,  lots  and  pens  must  be  thoroughly  cleane 
disinfected.  Change  calves  and  cows  from  one  cl 
and  disinfected  place  to  another  and  keep  well  < 
entirely  isolated  from  sick  ones.  Use  plenty  of 
whitewash,  carbolic  acid,  creolin,  lysol  and  other 
fectants  on  walls,  floors,  etc.  Above  all  wash  and 
often  the  walls  and  stalls. 

Curative  Treatment  is  not  very  promising;  hen 
great  number  of  remedies  herein  suggested. 

It  is  usually  best  to  begin  the  treatment  with  i 
gative  in  order  to  remove  the  fermenting  and  irril 
materials  in  the  alimentary  canal. 


Methyl  alcohol 
Iodine  


1  quart 
30  grains. 


Tannic  acid  . 
Boric  acid  . . . 
lodofonn  . ... 
Salicylic  acid 


3  ounces. 

3  ounces. 

4  drams. 
4  drams. 
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^or  the  calf  or  colt  give  1  to  2  ounces  (2  to  4  table- 
onsful )  of  castor  oil ;  the  lamb  can  be  given  one-fourth 
much.  Or,  rubarb  may  be  given  in  30  to  60  grain 
es  to  the  calf  or  colt  and  7  to  15  grains  to  the  lamb. 

calomel  6  grains  for  colt  or  calf  and  1  grain  for 
lb. 

^incture  of  opium  is  sometimes  given  with,  or  fol- 

ing,  the  purgative. 

jRw  recommends  the  following: 

Tincture  of  cinnamon   2  fluid  ounces. 

Chalk  1  ounce. 

Gum  arabic   4  drams. 

lix  and  give  to  calf  or  colt  1  tablespoonful  2  or  3 
es  per  day. 
Jadsec  uses : 

Subnitrate  of  bismuth  ....  5  grains. 

Salicylic  acid    5  grains. 

Naphtol   20  grains. 

Syrup  5  ounces. 

Distilled  water  4  ounces. 

dix  and  give  to  calf  or  colt  1  to  2  tablespoonsful 

each  time  it  is  fed. 
mother  authority  advises  the  following: 

Ck)al  tar   5  ounces. 

Boiling  w^ater  6  quarts. 

^et  cool  and  give  one-half  pint  evry  half  hour.  This 
i^ery  useful  in  cases  where  liver  is  involved,  (indica- 
by  yellow  mucous  membrances). 
Ame  water  is  sometimes  useful:  Give  on  to  four 
lespoonsful  after  calf  has  taken  its  milk.  It  is  well 
boil  the  milk  and  allow  it  to  cool  without  putting 
i  water  into  it. 

Some  give  a  one  or  two  per  cent,  solution  of  creolin ; 
)  2  ounces  for'calf  or  colt  once  or  twice  a  day. 
f  the  calf,  colt  or  lamb  is  very  weak,  it  may  require 
itimulant;  such  as  coffee  or  a  teaspoonful  (calf  or 
t)  of  turpentine  with  egg  or  milk,  or  tiacture  of  cap- 
im,  a  teaspoonful. 
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Wine  of  ipicac  is  said  to  be  very  valuable  in  i 
forms  of  dysentery  in  man.  It  may.  be  given  to  calv 
colts  in  1  tablespoonful  doses;  10  drops  to  the  lam 

ACUTE  INDIGESTION  IN  CATTLE. 

This  is  sometimes  called  "hoven"  or  "bloat"  Ii 
first  stomach  or  paunch,  there  may  be  undigested, 
men  ting  food,  resulting  in  the  formation  of  gases  ( 
bon  dioxide,  hydrogen  sulphide,  etc. )  and  possibly  \ 
acids  or  toxic  alkaloids  or  glucosides. 

The  causes  are  not  always  apparent,  but  general 
is  <lue  to  over  feeding  or  sudden  change  from  dry 
to  green  succulent  peavines,  potato  vines,  com, 
ghum,  clover,  oats,  potatoes  or  turnips  which  und 
fermentation  in  the  paunch.  When  a  cow  or  an  ox 
down  for  some  time,  as  in  milk  fever,  lung  fever  or 
fever,  the  digestive  organs  may  be  checked  in  actio 
partially  paralyzed;  then  fermentation  may  occur. 

Symptoms. — If  gas  is  formed  the  abdomen  be^M 
distendcHl  and  resonant;  (left  flank  larger  than 
right,)  respirations  are  rapid  and  shallow;  tempent 
about  normal ;  animal  may  grunt  or  moan. 

In  some  cases  (Dieckerhoff )  the  greatest  swellin 
distention  of  the  abdon  c may  appear  in  15  to  20 
utes  after  eating  clover  (especially  when  the  clovt 
in  a  partially  withered  or  wilted  condition  on  a 


In  some  cases  of  indigestion  there  is  no  approci 
quantity  of  gas  formed  and  consequently  little  or  no 
tention  of  the  abdomen  and  flanks;  the  api)etite  ra^ 
partially  or  completely  suspended;  little  or  no  r 
nation  (chewing  and  regurgitating  of  the  cuds), 
paunch  or  first  stomach  is  inactive  or  paralyzed;  bo^ 
normal  in  atting  during  the  first  day,  constipated  oi 
active  thereafter,  except  in  few  instances  where  the  1 
els  may  be  very  loose  and  active;  pulse  may  be  acc< 
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iiperature  normal;  and  in  the  cow  the  flow  of 
;reatly  decreased.  The  animal  may  die  in  1  to  4 
may  recover  in  from  2  to  8  days.  When  toxic 
L'aloids  or  glucosides  are  rapidly  forming  death 
ir  in  a  comparatively  short  time, 
lent  may  be  preventative  or  curative.  Avoid 
ing  of  concentrates;  such  as  corn,  cotton-seed 
ts,  wheat  etc.,  and  decayed,  moldy,  rotton  feed, 
s  most  difficult  to  prevent  cattle  from  ^jonijig 
I  green  feed  when  they  accidentally  get  iiito  tlie 
ghum,  pea  patch  or  clover.    Prevention  means 

1  care  and  watchfulness.  Change  from  dry  to 
^d  gi'adually.  Curative  remedies  are  directed 
L*moving  the  undigested  food  and  preventing  fer- 
n  and  death  while  removing  these  materials 

alimentary  canal.  If  the  animal  can  swallow, 

2  lbs.  Epsom  salts  and  10  to  20  drops  of  croton 
?  quart  of  water;  do  not  repeat  this  under  12  to 

Follow  or  precede  this  with  1  tables};o(*nful 
:  creolin  in  1  quart  of  water.   If  you  have  noth- 

and  the  animal  continues  t6  bloat  or  swell, 
le  creolin  solution  every  two  hours  until  the 
ceases.  If  you  have  no  creolin,  dissolve  as  much 
t  as  you  can  in  two  quarts  of  warm  water  and 
larts  of  salt  water  every  3  or  4  hours.  IT  you 
Spsom  salts  give  1  to  2  pints  of  raw  linseed  oil, 

oil,  or  cotton  seed  oil,  or  melted  (not  hot )  lard. 
?r,  do  not  repeat  the  dose  of  Epsom  salts  or 
•  12  to  24  hours. 

e  the  animal  is  greatly  swollen  and  aboiic  to 
•e  purgatives  and  antiseptics  can  act,  then  you 
*ture  the  rumen  with  a  trocar  and  canula  or  a 
'his  should  be  done  on  the  left  side  some  where 
the  hip  point  (haunch)  and  the  last  rib. 
the  left  flank  with  soap  and  water  and  weak 
:olution;  cut  an  opening  through  skin,  about 
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one-half  inch  long;  now  push  the  trocar  and  canuli 
the  paunch  (3  to  4  inches  deep),  pull  out  the  trocii 
let  the  fcas  escape  through  the  canula  for  one  or 
hours;  when  you  desire  to  remove  the  canula  a 
insert  the  trocar  into  it  and  remove  both  togethei 
prevents  infection  of  the  wound.  In  case  you  ha 
trocar  get  a  long  quill  or  better  a  joint  of  swamp 
about  the  size  of  a  lead  pencil  or  pipe  stem,  boil 
water,  (at  least  scald  it),  make  a  sharp  bevelled 
on  one  end,  and  push  the  sharp  end  into  the  [y 
through  the  opening  made  in  the  skin  as  directed  ; 
After  removing  the  trocar  and  canula  or  cane 
apply  weak  creolin  solution  to  disinfect  the  place 
give  purgatives  and  antiseptics  internally  if  not  a] 
given. 

Feed  carefully  for  the  next  few  days,  always  gi\ 
every  day;  granulated  salt  is  better  than  rock  sal 


Commonly  known  as  miscarriage  or  losing,  sli 
or  slinking  the  calf,  colt,  lamb,  whichever  the  cafi( 
be. 

Abortion  may  be  defined  as  delivering  ^partur 
before  the  end  of  the  regular  period  of  preg 
(gestation)  or  before  the  young  has  fully  com] 
fa?tal  life  whether  the  little  creature  be  dead  or 
Foetal  live  refers  to  life  before  birth,  the  young 
this  time  being  a  foetus.    The  average  period  of 
nancy  in  farm  animals  is  for  mare  and  jennie,  11  m 
and  15  days;  cow  9  months  and  15  days;  sheep  am 
5  months;  sow  4  months.    If  an  animal  delivers 
days  l>efore  time  the  deviation  is  unimportant  sin^ 
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3f  pregnancy  may  ysltj  a  few  daya  with  different 
jals  and  under  different  circumstances, 
tion,  from  an  economic  standpoint,  takes  rank 
former  animals  as  follows:  Cow,  Mare,  Sheep, 
rhe  cow  is  the  most  liable  while  the  sow  is  sel- 
bject  to  the  mishap. 

lability  or  whether  the  fcetus  is  capable  of  living 
ler  question.  Usually  it  is  dead.  A  dead  foetus 
delivered  at  any  time  during  pregnancy,  but 
tx)rtion  occurs  in  the  first  two- thirds  of  pr^nan- 
foetus  is  always  dead.  In  the  last  third  a  live 
J  frequently  born. 

ater  the  stage  the  more  likely  is  the  little  erea- 
live.  Many  die  immediately,  and  others  are  weak- 
prove  to  be  absolutely  worthless,  and  in  rare  in- 
one  becomes  sufficiently  vigorous  to  develop  into 
ble  animal. 

idea  of  the  number  of  living  calves  delivered 
'ting  cows  in  the  last  months  of  pregnancy  and 
lue  may  be  had  from  the  recorcf  reported  by  Nel- 
the  New  Jersey  Experiment  Station.  Twelve 
orted.  Four  births  occurred  between  the  6th  and 
nths;  four  between  the  7th  and  8th  months; 
ir  between  the  8th  and  9th  months.  Three  of 
Ive  were  dead :   1  died ;  6  were  killed  and  2  were 

Thus  only  a  small  percentage  were  of  sufficient 
^  to  be  kept,  and  it  is  a  question  if  it  ever  pays  in 
y  run  to  raise  any  of  them. 

tion  may  be  either  non-infectious  or  infectious, 
ccurring  in  the  latter  form  it  assumes  an  enzootic 
pizootic  type  and  it  is  of  greatest  importance  to 
ze  this  form  in  order  to  prevent  the  spread  of  the 
on. 

Non-infectious  abortion. 

nfectious  abortion  results  from  some  known 
p  accident,  irregular  feeding,  improper  feed,  etc, 
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or  happens  only  as  a  casual  affair  not  preceded  or 
lowed  by  miscarriage  in  the  same  individual  or  o 
memlx^rs  of  the  herd.  Not  only  should  the  home  1 
l>e  excluded  as  a  sourse\of  the  disease,  but  the  mh 
should  l>e  free  from  any  relationship  whatever  wi 
similar  accident  among  cows  which  the  attending 
may  have  served. 

("auses :  The  causes  of  non-infectious  abortion  are 
numerous  to  discuss  in  detail.  Frequently  it  is  t 
ascribed  to  the  poor  condition  of  the  pregnant  anii 
This  may  result  from  insufficient  or  improper  food 
irregular  feeding.  The  foetus  dies  for  the  want  of  n 
ishment,  and  is  expelled  as  a  consequence.  Chr 
wasting  diseases  may  have  a  like  effect  by  deranginj 
gestion  impairing  assimilation  and  impoverishing 


According  to  some  authors  an  extremely  fat  condi 
preilisposc^  an  animal  to  abortion.  This  is  said  tc 
cur  Tuost  frequently  in  old  cows  of  improved  beef  br 
suffering  with  falty  degeneration  of  the  heart,  the 
dilation  l>eing  weak  and  irregular  and  insufficien 
supply  the  foetus. 

Drirking  ice-cold  water  and  feeding  upon  past 
cov( Ti-nl  by  frost,  or  eating  herbage  which  has  beei 
jurcd  by  frost,  have  caused  abortion.  One  writer 
ports  an  instance  where  one-fifth  of  the  pregnant  ewe 
a  flock  of  sheep  aborted  immediately  after  drinking  f 
a  hole  made  through  ice. 

Overloading  the  paunch  (rumen)  with  succu 
foods,  like  green  sorghum,  clover  and  cow-peas,  ee 
ially  when  covered  by  dew ;  apples,  sweet  potatoe  v 
or  tubers,  etc.,  and  gorging  the  animal  with  stimi 
ing  foods  like  corn,  wheat,  peas,  beans,  cotton-i 
and  cotton-seed  meal  are  exciting  causes. 

1^'oods  improperly  harvested  and  improi)erly  cu 
musty,  molded  and  partially  decayed  foods  may 


blood. 
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p  fermentation  in  the  paunch,  which  compress  the 
omb  and  kill  or  displace  the  foetus. 

Acute  diseases,  manifested  by  colicy  pains  or  circu- 
Ltorv  disturbances,  may  be  followed  by  abortion.  Dis- 
ises  of  the  rectum  and  urinary  organs,  as  diarrhoea 
ad  inflammation  of  the  kidneys,  bladder,  etc.,  are  pre- 
isposing  causes.  Parasites,  like  worms  in  the  intes- 
nes,  liver  or  lungs,  and  lice,  are  accessory  causes. 

Medicines  injudiciously  administered  to  ailing  ani- 
als  are  as  liable  to  cause  abortion  as  the  affliction, 
arge  doses  of  purgatives  are  to  be  avoided,  also  an- 
:^her  class  of  drug^  known  as  ecbolics,  rye-smut,  corn- 
Qut;  <otton-root  bark;  cotton-seed,  and  cotton-«eed 
leal,  probiibly  possess  to  a  slight  extent  the  active 
cinciples  of  cotton-root  bark.  Evil  elTects  from  this 
)urce  have  been  overestimated.  Grain  smuts,  seeds, 
aves,  etc.,  containing  medicinal  principles,  must  be 
msumed  in  enormous  quantities  usually  to  cause  deli- 
jrious  effects  upon  healthy  organs.  Taking  for  ex- 
nple,  the  smut  of  rye  (ergot),  which  is  the  most  po- 
mt  of  the  class;  it  is  said  to  require  10  pounds  of  the 
jlect  drug  to  produce  acute  poisoning  in  a  750-pound 
)w.  Such  enormous  quantities  are  not  likely  to  be 
)nsunted  at  one  time.  The  chief  danger  is  in  pastur- 
ig  cattle  continually  on  pastures  where  smut  is  abun- 
mt.  A  moderate  quantity  is  consumed  each  day, 
ithout  bad  effects  at  first,  but  after  a  few  days  the 
^tive  medicinal  principles  in  the  smut  will  have  ac- 
imulated  to  such  an  extent  as  to  cause  chronic  pois- 
ling  (ergotism),  and  abortion.  Chronic  poisoning 
'om  rye  smut  is  rare,  and  it  is  questionable  if  corn 
nut  ever  has  that  effect.  Drugs,  like  Spanish  fly, 
hich  irritate  the  urinary  organs,  and  purgatives  which 
imulate  the  involuntary  muscles  of  the  rectum  to  ex- 
«sive  action  should  be  given  to  pregnant  animals  with 
lution,  if  at  all. 

Sudden  fright,  thunder  storms,  chasing  by  dogs,  and 
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th^  smell  of  blood,  or  the  discharge  from  an  abon 
animal,  may  cause  abortion  in  sensitive,  highly  ! 
Jerseys. 

Miscarriage  may  follow  sudden  changes  in  the  weai 
especially  if  the  victims  are  poorly  nourished. 

Violence  in  any  form  is  a  fruitful  cause  of  abort 
Mares  which  "balk''  or  refuse  to  pull  and  cows  wl 
"sulk''  or  refuse  to  travel  about  from  the  unmerc 
beatings  received. 

Jars  and  jolts  in  railway  cars,  and  shipping  long 
tances  may  cause  the  trouble. 

Mounting  other  cows  or  being  mounted  by  other  c 
or  the  bull;  falling  into  ditches  or  having  the  hind 
slip  unexpectedly  into  gutters  behind  the  cow;  ju 
ing  fences;  crowding  through  door  ways;  and  so  or 
definitely  mat  result  in  abortion. 

While  it  stands  to  reason  that  slight  injury  is  less 
ble  than  severe  violence  to  result  in  abortion,  the  res 
cannot  be  judged  by  the  extent  of  the  violence,  foi 
one  time  an  anitnal  will  carry  her  fcetus  successf 
through  a  violent  accident,  and  at  another  time  a 
after  sustaining  the  most  insignificant  injury. 

In  one  case  a  calf  which  was  bom  alive,  but  requ 
the  assistance  of  a  surgeon  for  delivery,  and  died  i 
consequence  of  the  manipulation,  was  found  to  have 
hind  leg  bent  at  right  angle  just  above  the  hock.  ^^ 
the  flesh  was  boiled  off,  the  bone  showed  evidence 
having  been  broken,  union  being  complete  with  the 
ception  of  a  small  spicule  of  bone  projecting  from 
p-art  where  the  tissue  had  separated  most.  The  o\« 
had  not  seen  any  accident,  but  remembered  a  breal 
a  rail  fence,  made,  probably,  by  this  cow,  about 
month  prior  to  delivery.  At  any  rate,  it  shows  th 
pregnant  animal  may  suffer  violence  little  short  of  d< 
of  the  fcetus  and  not  abort. 

On  the  other  hand,  the  most  insignificant  accident 
be  responsible  for  abortion.   A  mare  had  one  hind 
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0  slip  unexpectedly  through  the  board  crossing  over  an 
pen  ditch.  The  foot  sank  but  a  few  inches,  not  more 
ban  12  or  15,  as  the  drain  was  not  deep.  However,  the 
lare  aborted  and  the  owner  could  ascribe  the  mishap 
0  no  other  cause. 

A  dead  foetus  is  seldom  retained,  though  in  exceptional 
ases  it  may  remain  in  the  womb  until  quite  putrid.  The 
DBtus  may  be  killed  as  a  result  of  external  violence;  die 
rom  displacement  or  twist  of  the  womb;  excessive  col- 
jction  of  fluids  in  the  foetal  membranes;  deformation; 
iminished  circulation  or  impaired  nutrition,  whether 
ffecting  it  directly  or  indirectly  through  condition  of 
tie  mother. 

The  symptoms,  cause  and  after  treatment  does  not 
iffer  materially  from  that  of  infectious  abortion.  The 
principal  requisite  in  treatment  is  to  remove  the  cause. 
)irections  for  treating  retention  of  the  after-birth 
placenta)  always  a  serious  consequence  in  these  cases 
nd  prolapsus  of  the  uterus,  will  be  given  in  the  treat- 
lent  of  infectious  abortion. 

Infectious  Abortion. 

By  infectious  abortion  is  meant  that  form  of  abortion 
rhi"ch  has  a  tendency  to  recur  in  the  same  subject  or  is 
ssociated  with — proceeds  or  follows — abortion  in  other 
nimals.  Single  cases  caused  by  infection  cannot  be  dis- 
inguished  from  the  non-infectious  sort. 

Prevalence  in  Alabama. — : 

Infectious  abortion  is  said  to  be  widely  distributed 
ver  the  civilized  world.  In  Alabama  it  is  confined 
argely  to  the  herds  in  the  vicinity  of  the  larger  towns 
nd  cities. 

The  hardy  range  or  **Bcrub''  cattle  of  the  State,  likt 
rild  cattle,  are  remarkably  free  from  the  disease. 

At  present  marked  interest  is  being  manifested  in 
reeding  beef  cattle.   This  interest  is  increasing. 

Several  herds  have  been  started  in  various  parts  of 
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the  State,  and  there  is  a  growing  desire  to  breed  up 
native  cattle.  Improved  stock  have  been  shipped  f 
the  North,  Northwest  and  West  for  this  purpose. 

One  purpose  of  this  article  is  to  acquaint  present 
prospective  breeders  with  the  nature  of  the  disease 
warn  them  of  the  dangers  of  introducing  a  disease  w! 
would  prove  detrimental  to  the  business.  The  first  re 
site  in  breeding  beef  cattle  is  to  secure  the  greatest  n 
ber  of  vigorous  calves.  Infectious  abortion  strikes  ' 
certain  fatality  at  this  part  of  the  industry.  The  < 
way  to  avoid  incurring  the  dangers  of  an  infectious 
ease  is  to  prevent  its  introduction. 

Dairymen,  especially  those  who  keep  cows  for  i 
and  milk  products,  often  fail  to  realize  the  economic 
portance  of  the  disease.  Such  dairymen  do  not  value 
calves.  Indeed,  the  loss  of  the  calf  in  this  case  amoi 
to  nothing,  and  the  matter  might  be  dismissed  if  t 
were  not  other  sources  of  loss.  There  is  another  res 
why  some  persons  are  led  to  believe  abortion  is  no  di 
vantage.  Occasionally  a  cow  having  missed  one  car 
period,  aborts  before  the  next  and  begins  to  give  a 
flow  of  milk. 

This  is  well  illustrated  by  the  report  of  four  c 
which  came  under  the  observation  of  W.  W.  Cook  of  ^ 
mont  Experiment  Station.  So  also  is  the  pecuniary 
illustrated. 

One  cow  aborting  two  months  before  the  time  to  ( 
a  calf,  yielded  200  gallons  of  milk,  or  the  equivalen 
70  pounds  of  butter  less  than  she  had  yielded 
previous  year  after  normal  birth. 

Loss  from  the  second  cow  was  240  gallons  of  milk  ^ 
a  butter  equivalent  of  60  pounds  and  from  the  third 
gallons  of  milk  or  75  pounds  of  butter.  The  fourth  ( 
which  had  Ix^en  milking  16  months  and  had  carried 
foetus  7  months^  miscarried  without  aparent  disad 
tage.  In  fact,  this  cow  the  previous  year,  5  months  a 
delivery,  gave  15  pounds  of  milk  per  day  and  21  pou 
per  day  5  months  after  aborting. 
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Causes. — Infectious  abortion^  as  the  name  implies, 
caused  by  an  infectious  agency,  or  contagion.  Au- 
ors  do  not  agree  as  to  the  nature  of  the  germ  or  as  to 
w  the  germ  brings  about  the  act  of  abortion.  Ameri- 
n  and  European  investigators  do  not  agree  and  Euro- 
•an  investigators  do  not  agree  among  themselves  as  to 
e  identity  of  the  microbe.  Some  claiming  a  micro- 
ecus  and  others  a  bacterium  as  the  effective  agent, 
fnerican  investigators  have  found  true  bacilli  belonging 
the  coli  group  in  the  membranes  and  womb  of  aborting 
limals.  Aside  from  this  there  are  other  reasons  for  sep- 
ating  the  disease  in  America  and  that  in  Europe  into 
o  different  types.  The  disease  in  Europe  is  more  viru- 
at;  a  longer  time  is  required  to  establish  immunity; 
id  there  seems  to  be  a  difference  in  the  manner  in  which 
K)rtion  is  brought  about,  viz. :  in  some  cases  the  germ 
vades  the  fcetus,  inhabiting  the  alimentary  canal,  in 
le  instance,  and  the  meninges  of  the  brain  and  spinal 
rd  in  another;  again  the  infection  is  insinuated  be- 
'^een  the  cotyledons  on  the  maternal  and  foetal  mem- 
anes,  and  modifies  the  fcetal  food  supply,  causing  in 
ther  case  the  death  of  the  fcetus,  which,  for  that  reason, 
subsequently  expelled.  In  America  no  writer  has  ever 
ported  the  presence  of  the  germ  in  the  foetus,  and  the 
imber  of  living  foetuses  l)orn  indicate  that  death  from 
odified  food  supply  is  not  a  prerequisite. 
In  view  of  these  facts  the  writer  will  confine  the  dis- 
ssions  to  what  he  may  term  the  A  merican  form  of  In- 
ctious  Abortion, 

It  is  singularly  significant  that  all  American  investi- 
tors  have  found  closely  related,  if  not  identical  bacilli 
sociated  with  the  disease. 

Chester,  of  the  Delaware  Experiment  Station,  isolated 
om  the  placenta  of  an  aborted  calf,  a  bacillus  closely 
sembling  the  bacillus  coli;  which  produced  slight 
tan'h  of  mucous  membranes  when  injected  into  the 
gina  of  a  cow.    Law  and  Moore,  of  New  York,  found 


144 


in  a  number  of  aborting  cows,  widely  distributed  < 
the  State,  a  bacillus  almost,  if  not  identical,  with  bad 
coli  in  form  and  culture  characteristics.  This,  a 
caused  more  or  less  catarrh  when  injecting  into 
vagina  of  healthy  cows.  Law  further  states  that 
particular  microbe  could  not  be  found  in  the  vag 
discharge  of  cows  in  herds  free  from  infectious  abort 
Kilborne  and  Th.  Smith  studied  a  bacillus  of  the 
group,  infesting  the  vagina  of  aborting  mares.  Supu 
ing  catarrh  resulted  from  vaginal  injections  in  mi 
and  cows. 

At  this  Station  we  have  isolated  from  vaginal 
charge  and  from  ulcers  on  the  vaginal  mucous  membi 
of  two  heifers  which  have  never  been  bred,  but  which 
supposed  to  be  infected  with  the  abortion  microlK 
bacillus  which  is  indistinguishable  from  the  bad 
coli  morphologically  and  closely  resembles  C 
ter's  bacillus  in  culture  characteristics.  Inoculation 
the  mucous  membrane  of  the  vulva  of  an  old  cow, 
pregnant,  was  followed  by  the  formation  of  a  small  u 
and  a  discharge. 

The  cow  came  in  heat  in  a  few  days,  but  the  sy 
toms  were  more  pronounced  than  in  ordinary  oestru 

Planted  into  the  prepuce  of  a  rabbit  a  small  u 
formed  with  undulating  borders  surrounding  a  sligi 
depressed  granular  surface. 

The  heifers  in  question,  one  an  Angus  and  the  01 
a  Shorthorn,  came  to  the  hospital  last  February  wii 
discharge  from  the  vagina. 

The  Angus  had  been  to  the  State  fair  in  Noven 
previous,  being  shipi>ed  to  and  from  the  fair  by  1 
No  disease  of  the  kind  had  ever  been  observed  in 
herd  prior  to  this  outbreak,  and  it  is  supposed  t 
the  disease  was  contracted  while  at  the  fair  or  from 
stock  cars  in  which  the  animals  were  shipped. 

There  is  a  bare  possibility  that  the  germs  might  h 
been  brought  unintenionally  to  the   Station  on 
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f  of  an  attendant  who  came  from  another  State 
ne  month  before  the  disease  was  first  noticed, 
leers  were  found  on  the  vaginal  membranes  of 
^s,  but  there  was  evidence  of  extensive  pre- 
leerations.  The  Angus  was  supposed  to  have 
ted  the  disease  first,  gradually  acquiring  a  re- 
'  for  the  microbe,  and  was  on  the  way  to  recov- 
[  this  case  the  disease  yielded  readily  to  antisep- 
tment. 

5horthorn  probably  contracted  the  disease  from 
pis,  though  a  steer  occupied  a  stall  between  the 
the  bam.  This  heifer  was  at  the  climax  of  an 
ttack.  There  was  ecchymosis  of  the  mucous 
me  of  the  vagina  as  for  farward  as  could  be  seen, 
tensive  exfoliation  of  the  epithelium  and  ulcer- 
The  discharge  was  odorless,  but  dirty,  grayish 
vily  turbid. 

vagina  was  irrigated  with  2  per  cent,  creolin 
I  and  packed  with  iodoform  gauze  once  per  day 
course  of  two  weeks. 

discharge  soon  ceased,  but  a  kind  of  stimulation 
genitals,  probably  irritation,  continued  as  the 
was  frequently  in  heat. 

um,  or  heat,  recurred  every  seven  to  ten  days, 
ted  by  a  swollen  and  loose  condition  of  the 
The  discharge  was  somewhat  profuse  and  yel- 
translucent  instead  of  transparent, 
ilcers  gradually  disappeared  from  the  visible 
membranes  and  the  application  of  medicine  was 
nued.  xVbout  two  weeks  later  the  animal  was 
up  for  final  examination  and  dismissal.  But  it 
md  that  another  crop  of  ulcers  had  appeared, 
ne  the  catarrh  was  much  less  severe,  and  the 
ilcers  were  very  few,  limited  in  size  and  closely 
ed  the  one  on  the  prepuce  of  the  inoculated 

nimal  was  subjected  to  another  course  of  treat- 
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iiiont.  Iodoform  incorporated  in  vaseline  was  apj 
at  intervals  of  three  days  by  means  of  a  swab  of  g 
introduced  into  the  vagina  and  so  manipulated  a 
smear  the  salve  over  all  parts  of  the  vagina.  Rapi<] 
provement  followed. 

About  three  weeks  later  another  examination 
made  and  a  few  small  transparent  vesicles  but  1 
larger  than  a  pin-head  were  found.  These  ves 
wore  kept  under  ol>servation  one  week.  No  chang( 
curred  in  size,  but  they  became  somewhat  more  w 
and  translucent.  There  was  no  zone  of  congested  c 
laries  surrounding  the  vesicles,  but  the  vaginal  mu 
membrane  remained  more  congested  than  normal. 

This  is  believed  to  be  the  third  crop  of  colonies. 

Where  could  this  renewed  infection  have  come  fi 
The  tail  and  external  parts  were  carefully  disinfc 
and  cleaned  from  all  locia.  Evidently  the  source  o 
infection  was  from  the  uterus  (8)  Fig.  12 — througl 
OS  uteri. 

There  is  no  doubt  that  the  microbe  inhabitis 
womb.   Law  and  Moore  found  it  on  the  "uterine  mu 
and  foetal  membranes." 

Then,  the  successive  reinfections  of  the  vagina  h 
counted  for  by  the  fact  that  the  microbe  growing  ir 
uterus  (8)  is  protected  from  therapeutic  measures 
passing  out  through  the  os  uteri  (7)  re-establish< 
footing  in  the  vagina  as  soon  as  the  field  is  free  i 
disinfectants.  This,  doubtless,  also  accounts  for 
almost  invariable  failures,  however  thorough  the  n 
ures  may  have  been  to  rid  aborting  animals  of  tin 
fection. 


1.  The  infection  may  be  introduced  into  a  here 
the  admission  of  cows  or  bulls  from  infected  hi 
When  a  newly  purchased  cow  is  the  carrier,  whe 
she  may  abort  or  not,  transmits  the  disease  to  < 
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lly  iu  adjoining  stalls,  which  miscarry,  sometimes 
ifter  another  in  consecutive  order  down  the  line  of 
51.  The  disease  may  be  confined  to  one  side  of  the 
for  years.  If  the  bull  distributes  the  infection,  in- 
)n  occurs  promiscuously  through  the  herd. 

Allowing  the  bull  to  serve  infected  cows  or  pat- 
ling  a  bull  which  has  served  infected  cows. 

Shipping  in  cars  and  keeping  in  i)ens  or  stalls 
h  liave  iKim  occupied  by  aborting  animals. 

An  attendant  who  removes  the  afterbirth  of  an 
ted  cow  has  been  known  to  transmit  the  disease  to 
•  cows  operated  on  afterwards. 
It  is  possible  to  have  the  infection  transmitted 
one  herd  to  another  by  the  interchange  of  help  or 
KJuring  milkers,  herdsmen,  etc.,  from  dairies  where 
lisease  prevails.   Overalls  and  like  clothing  which 
v^orn  at  one  farm  go  with  the  owner  to  new  locali- 
oftimes  without  even  a  washing.  ' 
The  manner  of  handling  manure  in  cow  barns 
e  one  trench  receives  the  excrement  from  a  whole 
of  cows  in  open  stalls  may  be  responsible  for  the 
iding  of  the  disease  in  the  herd.    It  is  the  rule  to 
I  at  one  end  of  the  trench  and  push  the  manure 
f  until  enough  accumulates  to  shovel  in  quantities, 
the  discharge  from  an  aborting  cow  may  be  seat- 
behind  a  dozen  or  more  animals. 
>w  the  germ  gains  access  to  the  genetal  organs  may 
plained  as  follows: 

ien  the  bull  is  infected,  it  is  easily  understood  how 

s  would  be  introduced  into  the  vagina  at  copula- 
There  are  a  number  of  instances  on  record  where 

)urchase,  borrowing  or  patronizing  of  bulls  have 
responsible  for  serious  outbreaks.   More  often  the 

se  spreads  from  one  cow  to  the  next  nearest,  and  so 

J  already  indicated. 
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Fig.  12. — 1,  backbone;  2,  rectum  or  last  gut;  3,  broad  ligam 
womb;  4,  ovary  or  pride;  5,  Fallopian  tube;  6,  vagina  or  firs 
Blon  of  womb;  7,  os  uteri  or  opening  between  the  two  parts 
womb;  8,  uterus  or  deep  portion  of  womb;  9  and  10,  horns 
womb;  11,  bladder;  12,  pelvic  bone.  [Nos.  in  ()  refer  to  Fig.  ] 

In  order  to  understand  how  this  may  occur 
reader  who  has  no  knowledge  of  the  female  gener 
organs,  is  referred  to  the  diagram  Fig.  12. 

To  exemplify  one  possible  course  the  infecting  a^ 
might  take,  we  will  say :  A  cow  lying  in  the  stal 
the  switch  on  the  tail  soiled  in  a  manure  trench,  \« 
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been  smeared  with  infection  from  an  aborting  sub- 
The  cow  goes  out  to  pasture;  the  filth  dries  and 
attered  over  the  rump  by  the  switching  tail.  Some 
is  lodge  upon  the  vulva  and  find  their  way  into  ihe 
la  (6)  where  they  multiply  with  prodigious  rapid- 
The  germs  are  actively  motile,  and  make  their 
through  the  os  uteri  (7)  into  the  uterus  or  inner 
ion  of  the  womb  (8),  thence  through  the  horns  of 
sv'omb  (9  and  10),  and  possibly  up  the  Fallopian 
5  (5)  to  the  prides  or  ovaries  (4). 
membering  the  catarrh  caused  by  the  microbe,  it 
d  be  strange  indeed  if  its  presence  in  the  small 
>pian  tubes  did  not  sometimes  result  in  obliteration 
le  passage  and  sterility.  In  fact,  many  animals  do 
tne  sterile. 

Jlie  existence  of  the  Microbe  in  the  Womb. 

le  indications  are  that  the  germ  causing  abortion 
dns  in  the  infected  womb  for  years,  though  no 
)  than  one,  two  or  three  abortions  may  occur.  This 
t  incompatible  with  our  knowledge  of  germ  life.  A 
)  blood  from  one  of  our  Southern  cattle,  apparently 
irfect  health,  injected  into  the  circulation  of  cattle 
ght  from  the  North  is  followed  by  violent  fever, 
?al  of  Southern  cattle,  or  Texas  fever.  In  this  way 
proved  that  an  animal  which  has  had  no  fever  for 
two  or  more  years  harbors  the  living  parasite  in 
lood,  and  is  capable  of  transmitting  the  disease  to 
sptible  animals.  Authorities  are  now  agreed  that 
infection  causing  swine  plague,  often  mistaken  for 
cholera,  live  in  the  lungs  of  the  pig  after  recovery 
the  acute  attack,  and  continues  to  be  a  source 
ifection  for  other  pigs  many  months  and  possibly 
s.  This  explains  the  reason  the  disease  breaks 
p-ear  after  year  when  once  introduced. 
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Nelson,  after  the  second  year's  experience  wi 
disease  in  the  herd  at  the  New  Jersey  Experimei 
tion,  observed  that  either  the  microbe  had  modil 
life  habits  to  better  suit  the  cow  or  the  cow  acq 
tolerance  for  the  germ.  At  any  rate,  the  cow  ( 
her  c*alf  longer  the  second  time  and  often  carri 
full  period  the  third  time.  But  newly  purchase 
were  attacked  with  renwed  violence  and  youni 
were  more  susceptible  than  old  cows.  One  your 
1^  years  old,  aborted  2^  months  after  conceptio 
two  cows,  each  2  years  old,  aborted  at  2  n 
while  older  cows  aborted  after  the  fifth  month,  a 
second  year  no  cow  aborted  under  6  months. 


Tliis  tendency  on  the  part  of  the  microbe  8 
host  to  adjust  themselves  to  each  other  resulti 
two  or  three  abortions  in  a  form  of  immunity, 
ever  immunity  in  this  case  is  not  meant  to  com 
idea  that  the  cow  is  rid  of  the  germs,  but  that  si 
ply  will  not  abort  again,  while  for  a  long  peri 
germs  remain  in  the  womb  and  may  be  transmii 
susceptible  animals. 

Symptoms. — The  first  one  or  two  months  of 
nancy  abortion  occurs  without  labor  pains  or  stn 
and  sometimes  the  foetus  lodges  for  a  few  hours 
vagina  with  portions  of  the  foetal  membranes  hi 
from  the  vulva  or  the  foetus  may  be  found  in  the 
or  pasture.  If  these  evidences  pass  unobserved,  t 
charge  from  the  vulva  may  be  mistaken  for  hea 
if  the  cow  refuses  the  bull  then,  and  allows  ser 
due  course  of  time,  the  evidence,  in  connectioi 
supposed  previous  pregnancy,  though  circumstan 
quite  conclusive  that  abortion  had  occurred.  1 
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infectious  cases  are  traced  to  some  misfortune  or 
lent  But  cases  caused  by  infection,  not  being  ex- 
ed,  more  frequently  pass  without  due  consideration, 
ever,  it  may  be  a  serious  mistake  to  neglect  such 
s  because  of  the  danger  of  disseminating  the  dis- 
Though  many  have  claimed  that  abortion  seldom 
rs  before  the  fifth  month,  the  contrary  is  quite 
>able,  but,  being  of  apparently  little  consequence, 
>t  taken  into  account. 

?ferring  again  to  Nelson's  experience,  four  cows 
K>sed  to  be  pregnant  required  service  again,  and 
tion  was  suspected,  though  no  expelled  foetus  was 
(1.  This  supposition  was  strengthened  by  the  fact 
these  cows  had  already  aborted  or  did  abort  later, 
le  last  half  of  pregnancy  the  symptoms  are  more 
ked  and  the  consequences  more  grave, 
le,  two  or  three  days  before  delivery  the  ligaments 
sc,  the  flanks  sink,  the  vulva  enlarges,  and  the  milk 
a  colostrum-like  appearance.  The  discharge  from 
vagina  is  less  thansparent  than  normal — yellowish 
in  cows  and  white  in  mares.  Labor  pains  precede 
revy.  The  animal  walks  around  in  a  circle,  looks  at 
side,  lies  down  and  gets  up  again;  strains;  and  the 
8  is  expelled. 

le  fcetal  membranes  pass  out  with  the  foetus  in  the 
f  stages  of  pregnancy,  but  are  liable  to  be  retained 
ng  the  last  half.  This  not  infrequently  happens 
r  regular  birth,  but  more  is  liable  to  occur  after  pre- 
ire  deliveries.  The  afterbirth  may  come  away  in 
course  of  three  or  four  days,  and  no  further  trouble 
xperienced.  Occasionally  the  placenta  is  retained 
1  it  decays  in  the  womb.  The  animal  ceases  to  runi- 
^,  and  eats  sparingly  and  irregularly.  She  stands 
e  with  the  head  down,  or  occasionally  turns  to  look 
tie  side.    She  is  dull,  weak  and  listless.    The  dis- 
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charge  from  the  vulva  may  be  profuse  or  slight 
watery  and  carries  more  or  less  decayed  tissue, 
ing  it  heavily  turbid  and  giving  a  dirty,  nasty  a 
ance,  and  an  offensive  odor.  The  tail  is  soiled  1 
putrid  discharge.  Frequent  efforts  are  made  to  ui 
The  animal  becomes  lean  and  bony  (emaciated 
may  linger  weeks  in  this  condition.  The  systei 
cast  off  the  putrid  matter,  and  the  cow  recover 
the  condition  grows  worse,  she  grows  weaker  and  t 
until  death.  Less  frequently  the  animal  dies  from 
poison. 

Prolapsus  of  the  uterus  or  inversion  of  the  w< 
sometimes  a  sequel  to  abortion.  Inversion  of  the 
is  recognized  by  a  tumor-like  mass  projecting  frc 
vulva,  moist  and  red  at  first,  but  becoming  dark — 
black — and  dry  after  long  exposure. 

Treatment. — Retention  of  the  afterbirth  (plai 
and  inversion  of  the  womb  occur  so  frequently  i 
nection  with  abortion  that  it  is  deemed  advisable 
elude  these  accidents  in  the  treatment. 

Where  the  womb  is  inverted,  secure  the  cow  in 
row  stall;  wash  with  2  per  cent,  creolin  solutic 
witli  vaseline  or  lard  and  when  the  cow  is  not  str 
replace  by  pressing  against  the  mass  with  the 
of  the  open  hands.  If  the  effort  is  not  successful 
the  womb  is  inverted  again  as  often  as  replaced, 
the  assistance  of  a  surgeon  or  some  one  who  has  1 
perience  with  such  cases. 

An  afterbirth  retained  longer  than  three  or  fou 
should  be  removed  by  manual  effort.  Secure  the  j 
in  a  narrow,  open  stall. 

The  arm  bare  to  the  shoulder,  is  washed  in  2  pe 
creolin  solution  and  introduced.  The  os  utei 
will  be  found  dilated  as  long  as  the  afterbirth  n 
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nnected  with  the  womb,  and  should  the  afterbirth  de- 
y  in  the  womb,  the  os  uteri  wiU  teinaiii  Mffleieari^t^^ 

►en  to  admit  a  man's  hand  lonp:  after  delivery.  (If  all 
e  foetal  membrane  is  expelled  ^^'hen  the  calf  is  born 
e  OS  will  close  in  one  to  three  days. )  Wliaterer  patis 
the  afterbirth  protrudes  from  the  Anilva  is  grasped  by 
e  free  hand  and  gently  pulle*l  while  the  hand  in  the 
:>mb  traces  the  membrane  to  its  attachments  and  each 
tachment  is  separated  by  teasing  with  tlie  ends  d'Ha^ 
igers. 

In  neglected  cases  where  the  afterbirth  has  decayed, 
e  membrane  will  be  found  in  a  semi-fluid  state  collected 
the  deepest  cavities  of  an  apparently  paralyzed  womk 
le  putrid  content  is  scraped  or  scooptMl  out  with  the 
md,  fingers  kept  close  together  and  bent  half  way  to 
ilm. 


Fig.  13. — womb  irrigator  that  may  be  used  by  connecting  it 
to  a  fountain  syringe. 


The  womb  is  flushed,  with  2  per  cent  enMjlin  8oJution, 
id  again  scooped  out  and  the  proceiss  repeated  until  the 
3mb  is  clean.  Creolin  solution  may  be  inti^ttced  by 
Bans  of  an  ordinary  fountain  or  rubl>er  bulb  syringe 
ith  a  long  rubber  discharge  tube,  the  free  end  being 
rried  arm's  length  into  the  womb  by  the  hand. 
Prevention. — Keferring  now  to  the  disease  proper 
"evention  is  urged  as  the  only  econoinieal  course^  to  pur- 
e.  Enough  has  already  been  said  to  imply  that  the  in- 
ction  once  introduced  will  bafDe  the  most  careful  effort 
effect  its  destruction.  Some  of  tbe  principle  means 
'  which  the  disease  is  distributed  have  been  detailed 
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and  it  \h  not  ncH*e«8arT  to  refer  to  the  subject  agaii 
cept  to  urge  that  no  animal  be  purchased  from  any 
where  the  disease  prevails,  or  has  been  known  to 
in  enzootic  or  epizootic  form.  Equal  care  should  h 
ercised  over  the  bull's  patronage  where  the  diseaj 
suspectefl  in  the  vicinity. 

After  the  disease  has  appeared  in  the  herd  the  aflE< 
animals  should  be  isolated,  at  any  rate  given  a  sp 
comer  in  the  bam  to  themselves.  And  immediately 
the  bull  serves  an  infected  cow  the  penis  and  pre 
should  hi'  thoroughly  disinfected. 

The  different  methods  of  treatment  have  given  u 
tain  results : 

1.  Efforts  have  been  made  to  control  the  diseas 
injecting  small  quantities  of  some  antiseptic,  like 
bolic  acid,  under  the  skin  at  long  or  short  interval 
by  requiring  the  animal  to  consume  such  remedies 
the  food.  But  it  is  quite  probable  the  only  good  ac 
plished  was  to  satisfy  the  owner  until  the  affected 
acquired  immunity. 

2.  Flushing  the  womb  with  solutions  of  disinfect 
have  not  been  attended  with  the  results  expected, 
sons  who  have  applied  these  remedies  with  the  gre 
care  and  thoroughness  have  been  surprised  to  see  th( 
ease  appear  again  in  the  subjects  treated.  We  hav 
ready  considered  the  structure  of  the  female  generj 
organs,  and  it  is  readily  understood  how  the  gem 
habiting  the  deewr  portions  of  the  womb,  cut  oflf  ; 
the  outer  jK>rtion  with  the  exception  of  a  small  o-pei 
the  OS  uteri  (7),  could  escape  the  most  thorough  e 
to  apply  remedies  in  such  manner  as  to  be  efficient. 

3.  Attempts  to  stamp  out  the  disease  by  meai 
antiseptics  has  met  with  so  little  success  that  some 
ers  have  recommended  the  slaughter  of  all  animal 
fected.    Disposing  of  the  animals  with  a  aIcw  to 
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chasing  new  subjeets  is,  hawerer,  an  unsattstoctory  prac- 
tice. All  experience  goes  to  prove  this.  For  example, 
Morck  refers  to  a  herd  >\  here  the  animals  were  sold  off 
as  they  aborted  and  new  ones  purchased  to  take  the 
place  for  a  period  ot  €i|^t  years  wltliout  impforeiiieiit. 
The  owner  then  resolved  to  keep  the  animals  at  all  haz- 
ards, and  within  tAvo  years  abortion  disappeared  from 
the  herd.  This  method  would  be  practicable  where  the 
owner  is  prepared  to  meiifiee  all  exposed  aniinals  for 
slaughter  and  begin  business  with  newatock  and  in  dif- 
ferent quarters.  A  cow,  it  matters  not  how  valuable  her 
milking  qualities,  should  aerer  be  sold  for  breeding  pur- 
poses if  she  is  suspected  of  baving  infectious  abortion. 

4.  There  is  another  recourse  for  the  breeder;  he  can 
establish  immunity  in  his  herd.  This  will,  perhaps,  en- 
tail the  loss  of  two  or  tbi*ee  calves,  for  eaeh  cow,  and  a 
duction  of  milk  during  as  many  periods  of  lactation, 
but,  after  all,  it  is  doubtles  the  most  economical  coarse 
to  pursue. 

In  making  up  a  forecast  lor  a  line  of  iMatment  we 
are  reminded  that  cows  which  miss  one  calving  period 
and  abort  before  the  next  or  those  which  carry  almost 
full  time,  often  give  a  full  flow  of  milk,  seeming  \o 
suffer  no  inconvenience  fiPom  the  mldiapw  Also  the  num- 
ber of  living  calves  delivered  by  aborting  cows  implies 
that  it  may  be  possible  to  bring  the  infected  cow  to 
the  full  period  of  pregnancy,  thereby  securing  a  ^able 
calf.  Then,  presupposing  faritation,  as  previously  inti- 
mated, to  be  the  active  cause  of  abortion,  the  lirst  ob- 
ject of  treatment  should  be  to  tide  animals  which  show 
signs  of  aborting  over  the  crisis  by  giting  anodynes. 
Such  a  course  of  treatment  gave  highly  satisfactory  re- 
sults at  the  Vermont  Experiment  Station.  After  four 
abortions  had  occurred  three  out  of  nine  other  cows 
pregnant,  showed  signs  of  aborting,  but.tiie  act  was  pre- 
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vented  by  the  administration  of  laudanum  and  all 
animals  delivered  without  accident  at  the  proper  tii 
These  animals  were  kept  under  the  influence  of  the  di 
two  weeks.  Pulverized  opium  or  laudanum  may  be  us 
For  the  cow  the  powder  may  be  given  in  2  or  3  drac 
doses,  or  the  laudanum  in  wine  glass  doses  six  ho 
apart.  To  counteract  the  tendency  of  the  opium  to  c 
stipate  the  animal  one-fourth  pound  of  Epsom  salts  n 
be  given  in  the  feed  or  as  a  drench  dissolved  in  wa 
twice  a  day.  Fluid  extract  of  Indian  hemp  is  a  bet 
remedj^,  if  a  reliable  quality  of  the  drug  can  be  had. 
effect  endures  longer  and  it  also  has  the  advantage 
not  interfering  with  the  action  of  the  bowels.  The  d 
is  one  fluid  ounce  two  or  three  times  a  day.  In  eit 
case  the  remedy  should  be  given  several  days,  and  wee 
if  necessary. 

If  by  this  means  cows  can  be  rendered  immune  wi 
out  ill  effects  upon  the  animal  or  loss  of  calf  or  m 
product  to  the  owner,  all  will  be  accomplished  tJ 
could  be  expected. 

Much  can  be  done  to  prevent  the  spread  of  infect 
by  disinfecting  infected  cows  and  bulls  and  premi 
occupied  by  such  animals.  As  a  matter  of  fact  tr( 
nient  is  not  complete  without  the  general  use  of  di^ 
feetants.  There  is  a  bare  posibility  of  freeing  the  s 
lual  of  infection  if  the  case  be  taken  in  hand  immediat 
after  delivery  before  the  os  uteri  (7)  has  closed.  Tl 
the  deeper  parts  of  the  womb  (8)  may  be  irrigated  w 
the  solution  to  be  used. 

Creolin  or  lysol  in  the  proportion  of  1  part  to  50 
water  is  preferable  for  flushing  out  the  womb.  Eit 
solution  may  be  left  in  the  womb  with  little  danj 
since  nfeither  drag  is  poisonous.  However,  if  the  anii 
i]oeH  not  ejec*t  the  surplus  fluid,  which  usually  happ 
within  half  an  hour,  it  may  be  well  to  wash  out 
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womb  with  water  which  has  been  bofied  aad  -ecNided 
These  applications  should  be  made  two  or  three  times 
BL  day  while  the  os  uteri  (7)  remains  open,  but  after  the 
[)s  closes  the  application  once  a  day  should  be  continued 
for  ten  days. 

Other  antiseptic  solutions,  as  carbolic  acid  1  to  40 
[>arts  water,  or  corrosive  sublimate  1  to  3,000  or  1  to 
5,000  parts  water,  may  be  used,  but  requires  t0  be  wHi^ed 
mi  in  a  very  short  time  because  of  the  poisonous  nature 
>f  the  drugs. 

The  tail  and  other  parts  near  the  vulva  should  be  fre- 
quent ly  cleaned  with  the  antiseptic  solution  emplc^ed. 

An  ordinary  fountain  or  a  rubber  bulb  syringe  may  be 
ased  for  injecting  solutions.  The  nozzle  should  be  car- 
ried arm's  length  into  the  womb. 

To  disinfect  bulls  the  nozzle  of  the  i^nge  is  into>- 
iuced  into  the  prepuce,  and  the  fore-skin  is  held  tightly 
ibout  the  nozzle  until  the  cavity  flows  full.  The  practice 
>f  irrigating  the  genital  organs  with  antiseptic  solu- 
ions  just  prior  to  service  is  not  to  be  encouraged,  since 
conception  is  very  uncertain  after  such  applications. 
Eivery  precaution  should  be  taken  to  disinfect  premises 
>ccupied  by  aborting  animals.  All  dead  fcetuses  and 
membranes  should  be  burned  or  enveloped  in  quick- 
ime  and  burned. 

Litter  in  the  stall  where  abortion  occurs  should  be 
f)iled  up  in  a  corner,  or,  better,  shoveled  into  a  box  and 
nixed  with  milk  of  lime  (1  measure  of  freshly  slaked 
lime  with  2  measures  of  water).  Mop  the  stalls  with 
jluestone  solution  (4  pounds  bluestone,  4  pounds  fresh 
ime,  dissolved  in  40  gallons  of  water),  and  whitewash 
IS  soon  as  dry. 

Abortion  occurring  in  cows  which  have  been  pur- 
*hased  from  herds  the  reputation  of  which  are  not  known 
should  arouse  suspicion  and  be  isolated  from  other  ani- 
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mals,  and  not  allowed  service  by  a  bull  kept  for  gene 
use.  Some  young  or  old  bull  ready  for  castration  n 
be  used  to  test  such  cows. 


Dropping  After  Calving. — Parturiant  Fever. 

Cause. — The  cause  is  unknown. 

Opinions  on  this  part  of  the  subject  are  very  numen 
and  varied.  Some  claim  the  disease  is  caused  by 
growth  of  bacteria  in  the  udder  or  the  elaboration 
bacterial  products  which  are  absorbed  into  the  circi 
tion.  Others  hold  that  it  is  due  to  a  bloodless  condit 
of  the  brain  or,  on  the  the  contrary,  to  the  congest 
of  the  brain. 

The  view  once  held  that  the  shock  at  the  time 
calving  could  be  responsible  for  the  disorder  is  har 
tenable,  since  it  seldom,  if  ever,  occurs  in  connect 
with  difficult  parturition.  More  recent  investigat 
have  turned  their  attention  to  the  modification  of 
blood,  finding  it  extremely  rich  and  dense,  so  dense 
fact,  that  the  red  blood  corpuscles  are  reduced  fu 
one-half  normal  size.  Whether  this  is  due  to  the  bk 
being  surcharged  with  albuminous  and  fatty  matt^ 
stored  up  for  the  formation  of  colostrum  or  first  mi 
failing  to  be  excreted  by  the  udder,  or  whether  the  c 
rent  of  nutrition  intended  for  the  foetus  failing  to  fl 
its  way  out  through  the  usual  channel,  reacts  on  i 
system  through  the  blood,  has  not  been  determined. 

Another  line  of  argument  purports  to  establish  1 
theory  that  toxic  products  are  produced  in  the  wo: 
and  absorbed,  leading  to  a  form  of  intoxication.  1 
arguments  adduced  are  interesting.  The  fact  is  poini 
out  that  the  os  uteri  or  neck  of  the  womb  (7)  is  oj 
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L  long  period  of  time  before  tJie  expulsion  of  the 
thus  admitting  infection  and  allowing  time  for 
relopment  of  poisonous  products.  The  absorption 
5e  products  is  facilitated  by  the  absence  of  a 
a,l  placenta  in  the  cow  to  which  the  disease  seems 
ir.  The  parts  are  retracted  and  the  blood  irr^- 
distributed  in  the  womb  and  intestines.  This  in 
tion  with  the  presence  in  the  womb  of  a  profuse 
lit  and  semi-solid  gelatinuous  mucoid  substance, 
icent  in  appearance  and  far  less  ropy  than  the 
nd  liquid  discharge  after  normal  delivery  partic- 
favors  this  idea, 

urn  tier  of  fact  calving  is  an  essential  condition ; 
sease  never  appears  except  in  connection  with 
J,  usually  one  or  two  or  three  days  after  that  act, 
I  rare  instances,  may  occur  a  few  hours  before- 

Two  other  conditions,  less  essential,  but  quite 
stant,  should  be  mentioned.  First,  the  cow  is 
always  a  deep  milker  and  in  full  flesh.  Second, 
ease  occurs  in  mature  cows  seldom  earlier  than 
rd  calving,  and  when  delivery  is  easy.  More  or 
jorder  of  the  digestive  organs  always  accompany 
ease,  but  this  is  probably  secondary,  though  som^ 
lought  this  a  source  of  a  part,  at  least,  of  pri- 
ause. 

>reeds  are  subject  to  the  malady,  but  the  leading 
reeds.  Jerseys,  Holsteins,  Geurnseys  and  Ayer- 
are  the  most  frequent  victims, 
mimal  which  has  once  suffered  with  the  disease 
e  to  have  it  recur  at  the  next  calving. 
[TOMS. — The  cow  calves  with  ease,  in  most  in- 
1  the  afterbirth  (placenta)  is  passed  with  the  calf. 
[)eriod  of  time  varying  from  a  few  hours  to  three 
rely  four  days,  the  cow  is  in  apparently  gooo 
Then,  if  the  first  signs  are  noticed,  the  cow 
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looks  anxiously  after  the  calf ;  the  gate  is  unsteac 
knees  appear  weak  and  the  hind  quarters  rock  fro 
to  side,  and  the  hind  feet  are  awkardly  lifted  « 
placed  one  after  another  in  order  to  regain  equil 
This  is  the  treading  act  sometimes  noticed.  The  U 
swings  back  and  forth,  following  the  motion  of  th< 
The  temperature  is  now  102-103**,  the  normal  bein 
Pulse  only  slightly  accelerated,  full  strong  and.  r 

In  the  course  of  half  an  hour  the  cow  staggers,  b 
walks  blindly  against  objects,  anld,  at  times,  t 
mount  the  manger.  Tlie  hind  feet  are  lifted  hi{ 
awkardly,  apearing  to  strike  at  the  abdomen 
stumbles  over  objects  and  falls  completely  or  o 
the  knees,  but  rises  again.  The  eyes  wander,  j 
wild  and  glassy  or  peculiarly  lusterless,  the  ra 
pear  to  be  reflected  rather  than  transmitted.  Th 
hangs  pendant  from  the  withers  and  is  dispoi 
swing  far  to  one  or  the  other  side.  The  animal  se 
lose  her  balance  and  falls;  falls  with  the  limbs  sp: 
as  if  under  the  influence  of  an  intoxicant.  She 
unable  to  rise  again  to  her  feet,  but  at  times,  seen 
recover,  momentarily  from  a  torpor,  an  effort  ie 
to  rise.  The  result  is  characteristic.  The  cow  co 
her  knees,  but  the  effort  of  the  hind  limbs  to  b 
the  posterior  part  of  the  body  overbalances  the 
brum  at  the  front  and  the  cow  tumbles  a  half  leng 
ward.  The  pulse  is  now  rapid,  weak  and  irregulai 
peratui"e  uncertain,  but  may  be  103-105° ;  head  and 
are  said  to  l>e  hot;  membranes  of  the  eye  red  and 
flow  freely.  The  sphincter  muscles  at  the  anus  re 
heat  radiates  from  the  part  and  rectal  temperatu: 
come  less  and  less  reliable. 

After  a  varying  j)eriod  the  torpor  passes  into  coi 
coma.    The  cow  lies  on  her  breast  with  her  head  1 
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around  to  one  side,  the  muzzle  resting  on  the  ground. 
This  position  illustrated  in  figure  14  is  a  eharaeteristic 


Fig.  14. — Characteristic  position  of  cow  in  comatose  oondition. 
FUiinel,  rubber  tube  and  milk-tube  arranged  for  injecting 
Schmidt's  solution. 

symptom.  Or  the  animal  may  stretch  broadside  npon 
the  ground.  While  in  this  position  the  paunch  (rumen) 
is  more  elevated  than  the  head  and  fluids  from  the 
paunch  flow  to  the  head.  About  one  gill  of  green  fluid 
carrying  particles  of  masticated  food  in  suspension  col- 
lect in  the  uppermost  nostril.  The  presence  of  this 
fluid  accounts  for  the  rattling,  gurgling  sound  which 
now  accompany  breathing.  The  muscular  tissue  of  the 
gullet  (cpsophagus)  is  paralyzed.  So,  also,  are  the 
muscles  of  the  voice  box  (larynx).  Thus,  when  the  head 
rests  on  a  plane  lower  than  the  paunch  liquids  may 


c 

CI 


Digitized  by 


162 


gravitate  unhindered  to  the  head,  collect  in  the  nose  a 
when  the  head  is  raised,  which  occurs  periodically,  i 
fluid  flows  back  to  the  pharynx,  thence  between  1 
paralyzed  vocal  cords  and  down  the  wind  pipe  to  i 
lungs.  Ordinarily  this  would  cause  violent  coughi: 
but  the  cow  is  not  now  capable  of  the  act.  How^ever, 
fatal  cases,  when  the  wind  pipe  is  opened  after  dea 
particles  of  food  are  found  adhering  to  the  surface 
the  inflamed  mucous  membrane.  The  rattling,  gurgli 
sounds  just  referred  to  should  be  distinguished  fp 
sonouous  vocal  sounds  emitted  by  animals  when  no  flu 
have  been  allowed  to  come  in  contact  with  the  vo 
cords.  These  sounds  are  low  and  moaning,  and  are  c 
to  the  vibrations  of  the  relaxed  vocal  cords  during 
piration. 

Sensibility  has  disappeared,  the  animal  no  longer 
sponds  to  pin  pricks.    A  better  test  for  the  comai 
state,  however,  is  to  place  the  finger  on  the  eyeball : 
the  eyelids  do  not  close  the  animal  is  insensible*  B 
pirations  are  slow  and  indicate  deep  sleep.  Tempe 
ture  normal  or  below  normal. 

Vourse — The  disease  appears  one,  two  and  rarely  thi 
or  four  days  after  delivery.  The  sooner  the  more  seric 
will  be  the  consequences. 

Taking  a  case  of  average  severity,  the  couse  will 
about  as  follows:  One-half  hour  after  the  first  syn 
toms,  which  are  seldom  observed,  appear,  the  cow 
staggering,  bellowing  and  falling;  a  half  to  one  he 
later  she  is  down,  but  able  to  make  efforts  to  rise;  c 
to  three  hours  she  lies  in  a  semi-conscious  conditio 
then  passes  into  a  state  of  coma.  In  order  to  t 
whether  the  cow  is  conscious  offer  to  put  the  finger 
the  eye,  if  the  eye  is  not  sensitive  to  the  touch,  the  cod 
tose  stage  is  reached.  Coma  persists  six  to  fifteen  hoi 
in  favorable  cases,  or  in  fatal  cases,  until  death,  whi 
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anspires  from  one  to  four  dajs  ttllir.llie  Jill^ 
ms  are  noted. 

Treatment — All  cows  which  are  heavy  milkers  and  in 
►od  fleshy  especially  cows  which  M7ftfMtite»eft  #^ 
milk  fever,  should  have  the  feed  rttAiieeA^  Offy  what  ifl 
itter,  be  turned  out  to  find  a  living  on  scant  pastures. 
3an  cows  are  seldom  (if  ever)  attacked,  therefore  an  ef- 
rt  shauld  be  made  to  reduce  cow^s  fleili  M  a  pw^ 
rntative  measure.  Some  regime  of  exercise  on  a 
duced  food  supply  should  begin  not  less  than  two 
eeks,  and  longer,  if  possible,  before  the  cow  is  due  to 
Jiver.  The  practice  of  giving  a  pn^afiTe  when  the 
>w  begins  to  spring  is  of  questionable  utility,  if  not 
►jectionable.  It  is  not  a  good  practice  to  give  pur^- 
res  to  heavily  pregnant  animate.  Three  courses  of 
edieinal  treatment  are  admissible  and  attended  with 
trying  d^rees  of  success. 

1.  Give  a  purgative  while  the  cow  is  conscious,  but 
r  all  means  never  administer  drenches  after  the  ani^ 
al  is  unable  to  hold  up  the  head.  Medicines  are  then 
ible  to  go  down  the  wind  pipe,  causing  pueamonia  and 
^ath. 

During  the  comatose  stage  the  animal  must  be  kept 
uced  in  a  normal  position  .  This  is  one  of  the  most 
iportant  features  of  treatment,  and  should  be  executed 
en  if  it  is  necessary  to  watch  over  the  animal  day  and 
ght.  Bags  filled  with  straw  or  cotton-seed  hulls  are 
iry  convenient  for  bracing  the  animal  on  the  breast, 
she  lies  stretched  upon  the  side,  bags  should  be  used 
elevate  the  head  as  high  as  the  highest  part  of  the 
►dy. 

For  a  good  purgative  use  Epsom  salts  1  pound,  com- 
on  table  salt  ^  pound,  ground  ginger  1  ounce,  and  aloes 
ounce.   Mix  in  two  quarts  of  water ;  shake  and  drench. 


Digitized  by 


164 


Drench  always  through  the  mouth  and  never  th 
the  nostrils. 

2.  The  second  course  of  treatment  aims  at  the 
result,  i,  to  empty  the  bowels,  but  has  the  adv( 
of  avoiding  the  dangers  of  giving  drenches.  Divi( 
grains  of  eserine  sulphate  in  three  parts,  dissolve 
part  in  a  little  water  and  inject  into  the  wind  p 
half  hour  intervals  by  means  of  a  hypodermic  sj 
Repeat  in  twenty- four  (24)  hours  if  the  animal 
n0  signs  of  recovery.  This  course  is  attended  witl 
erate  success. 

3.  The  third  course  is  that  of  Schmidt.  This 
far  the  safest  and  most  successful  treatment  knoi 
per  cent,  of  cases  are  said  to  recover. 

Dissolve  2  drachms  of  iodide  of  potash  in  one 
of  water  which  has  been  boiled  and  cooled  to  bloo( 
Inject  one-fourth  of  the  solution  into  each  teat 
milking  out  thoroughly.  Leave  this  in  the  ud( 
hours;  milk  out  and  repeat  if  the  animal  shows  nc 
of  improvement. 

A  funnel,  rubber  tube  3  to  5  feet  long,  and  milt 
cniniected  as  illustrated  in  Fig.  14,  may  be  used  1 
jecting  the  solution.   The  milk  tube  is  inserted  ic 
teat  and  some  of  the  solution  is  poured  into  the  ; 
by  an  assistant    If  the  liquid  refuses  to  flow  a 
compress  the  rubber  tube  a  few  times  in  the  hand, 
will  force  out  some  of  the  air  and  start  the  flow, 
milk  tube  cannot  be  secured,  almost  any  druggii 
make  a  tube  that  will  serve  by  heating  a  glass 
suitable  size  in  an  alcohol  flame  and  drawing  it 
the  pix)per  proportions.    Then  the  broken  ends 
glass  are  rounded  in  the  flame. 

A  rubber  bulb  or  fountain  syringe  may  be  ue 
stead  of  a  funnel.   All  vessels  and  apparatus  to  b 
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ecting  medicine  should  be  thoroughly  disinfected 
ing  water  before  use. 


Fig.  15. — Female  catheter. 


e  think  it  advisable  to  introduce  the  hand  into 
mb,  remove  the  mucous  and  portions  of  placenta 
lay  have  been  retained,  and  irrigate  the  womb 
I  per  cent,  creolin,  or  some  other  suitable  anti- 
solution.  The  foregoing  courses  of  treatment 
be  supplemented  by  one-half  grain  doses  of 
□ine  given  hypodermically,  or  one  grain  dosee 
in  capsules  on  the  root  of  the  tongue  every  three 
p  hours.  Keep  the  animal  braced  in  a  normal  po- 
or the  head  elevated  and  expect  recovery  in  15  to 
irs. 

some  instances  the  animal  suffers  with  debility 
•ecovery  from  the  acute  attack.  The  writer's  ex- 
ce  with  such  cases  is  limited,  but  usually  the 
1  eats  sparingly,  digestion  is  impaired,  and  the 
lent  softer  than  normal,  and  lacking  color.  If 
is  no  improvement,  death  occurs  in  the  course  of 
wo  or  three  weeks. 

le  animals  never  fully  overcome  the  effects  of 
ack  of  milk  fever.  This  is  manifested  by  the  re- 
n  in  milk  flow.  In  order  to  ascertain  approxi- 
r  the  amount  of  permanent  injury  sustained  from 
fever,  questions  were  addressed  to  four  parties 
at  random,  whose  cows  had  been  successfully 
cl  with  Schmdt's  remedy. 

L.  H. :  Has  your  cow  given  as  much  milk  since 
id  milk  fever,  and  how  much  has  been  the  reduc- 

!.  "My  cow  does  not  give  as  much  as  before  the 
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attack.    She  gave  a  little  more  than  three  gall 
since  she  has  given  but  little  more  than  two 
and  I  have  never  been  able  to  get  her  above 
onc^half  gallons  per  day." 

Mr.  J.  T. :  "My  cow  has  had  two  attacks,  the 
vere,  and  the  second  very  mild.  There  was  a  r 
of  one-half  gallon  in  the  milk  flow  after  the 
tack,  but  have  not  noticed  any  reduction  after 
ond.'^ 

Mr.  S.  T. :  "My  cow  has  her  third  calf.  Nej 
months  ago  she  suffered  a  severe  attack  of  mi 
The  milk  yield  is  now  nearly  three  gallons  ] 
which  is  better  than  at  any  time  in  her  previous  1 

Mr.  W. :  "My  cow  suffered  a  severe  attack  of 
ver  about  one  month  ago.  She  is  10  or  12  yc 
She  improved  rapidly  and  as  evidence  that  he 
is  unimi)aired  she  has  a  ravenous  appetite.  S 
as  much  milk  as  ever,  about  3  1-2  gallons,  witho 


These  animals  were  treated  by  the  writer  oi 
A.  Cary,  and  we  testify  that  the  cases  were 
milk  fever  or  parturient  apoplexy  of  a  seve 
Each  animal  passed  through  a  stage  of  comple 
lasting  for  several  hours. 

INFLAMMATION    OF    THE  UDDEE — GARGET — MAW 


The  udder  of  the  cow  is  divided  into  four 
glands  or  portions,  with  complete  partitions,  i. 
quarter  is  not  connected  with  another. 

Prominent  among  the  causes  are  imperfect  i 
allowing  some  of  the  milk  to  remain  in  the  udde 
becomes  infected,  curdles,  b^ins  to  decompose, 
flammation  follows. 

Heavy  milkers  are  most   frequently  attacke 


feed." 
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peinely  easy  and  extremely  difficulty  'milkers  are 
jqually  liable.  Hard  milkers  because  these  are 
uore  liable  to  be  imperfectly  milked;  easy  milkers 
)ecause  a  drop  of  milk  is  often  carried  susi)ended  to  the 
K>int  of  the  teat,  which,  becoming  infected,  infects  the 
nilk  within  the  udder.  Milk  is  an  ideal  medium  for  the 
growth  of  bacteria.  Injuries  to  the  udder,  like  kicks, 
>lows,  etc.,  and  even  the  calf  punching  the  bag  while 
lucking,  are  claimed  to  cause  the  disease. 

Symptoms. 

The  bag  is  swollen,  feverish,  painful,  and  red  with 
congested  blood.  Milk  flow  is  reduced,  and  the  milk  is 
jianged  in  appearance  and  character.  The  milk  is 
umpy  or  watery  and  may  be  tinged  with  blood.  As 
lie  disease  progresses  it  assumes  the  appearance  of 
vhey,  containing  shreds  or  floccules  of  solid  matter.  In 
ome  cases  there  is  little  flow  or  none  from  the  teat,  the 
«g  becomes  hard  and  unyielding,  if  a  hind  quarter  the 
nflammation  extends  far  up  toward  the  vulva. 

Pus  or  matter  may  form  and  decay  progress  till  the 
ifiPected  quarter  literally  rots  out  or  if  inflammation  is 
imited  the  pus  may  be  discharged,  the  bag  softens  and 
ecovery  follows,  though  the  power  of  the  gland  to  se- 
Tete  milk  may  be  permanently  diminished.  Often  the 
Iseafied  products  are  not  cast  off  through  the  teat,  but 
in  abscess  forms  between  the  teats  or  to  one  side  of  the 
>ag,  and  opens.  Pus  in  varying  quantities  discharge 
nd  stringy,  ragged  particles  of  decayed  tissue  may  be 
Ixawn  out.  Such  cases  are  prone  to  recover  after  appar- 
ntly  successful  treatment. 

Treatment, 

Prevention:  Milk  cows  with  new-born  calves,  espec- 
ally  heavy  milkers,  not  less  than  four  times  a  day  for 
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a  few  days  after  delivery.  Forbid  the  filthy  practit 
mmstening  the  teat  with  milk  before  milking.  A 
no  filth  from  the  bedding  or  portions  of  the  after-1 
to  adhere  to  the  udder  or  to  the  legs  near  the  u( 
Provide  clean  stables  and  clean  bedding.  Oleanli: 
in  all  probability,  is  the  best  preventative. 

Remedial :  Treatment  is  systemic  and  local.  Dr 
the  animal  at  once  with  the  following :  Epsom  sal 
lb.,  common  table  salt,  1-2  lb.,  powdered  ginger  1 
powdered  belladonna  (roots  or  leaves)  1-2  oz.,  m 
with  two  quarts  of  water.  Supply  abundance  of  j 
cool  water. 

Begin  local  treatment  by  injecting  into  each  tea 
pint  of  Schmidt's  iodide  of  potash  solution  (potas 
iodide  2  drachms,  water  which  has  been  boiled 
cooled,  one  quart.)    After  the  first  application  h 
onece  x)er  day,  1-2  pint  into  the  aflfected  quarter  on 

Rub  the  affected  part  once  each  day  with  campho-pl 
(a  saturated  solution  of  camphor  gum  in  carbolic  t 
carbolic  acid  1,  camphor  3-5. )  This  medicine  may  b 
plied  with  the  bare  hands  with  perfect  safety,  ai 
the  remedy  par  excellence  for  external  use  in  gaj 
It  relieves  pain,  and  penetrating  destroys  infec 
and  acting  as  a  counter-irritant  (a  mild  blistei 
softens  the  parts  and  hastens  absorption  of  dis( 
products. 

A  simple  treatment  for  which  much  is  claimed  ii 
application  of  w^ater  as  hot  as  can  be  borne,  at  freq 
intervals,  followed  by  glycerine,  vaseline  or 
smeared  over  the  parts.  Glycerine  is  to  be  prefe 
Empty  the  teats  frequently  by  hand  or  by  means 
milk  tube,  if  necessary.  (Fig.  10.) 
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A  LEAF-CURL  DISEASE  OF  OAKS. 

BY  E.  MEAD  WILC50X. 

pal  of  the  native  oaks  are  widely  planted  and 
prized  in  this  State  as  shade  trees  both  along  city 
vn  streets  and  about  private  dwellings.  No  small 
the  beauty  of  a  city  or  town  is  to  be  found  in  the 

•  and  character  of  the  shade  trees  along  its  streets, 
shade  trees  about  private  dwellings  add  much  to 
leral  appearance  and  attractiveness  of  the  home 
ntribute  largely  to  the  comfort  and  pleasure  of 
upants  of  the  house.  In  fact,  the  general  condi- 
the  shade  trees  along  the  streets  of  any  town  may 
taken  as  a  fairly  accurate  index  of  the  prosper- 

I  intelligence  of  the  people  of  the  community. 
>f  our  people  now  appreciate  the  value  of  good 
rees  and  are  desirous  of  protecting  them  against 
ir  enemies.   The  purpose  of  the  present  bulletin 

II  attention  to  one  of  the  fungus  diseases  of  some 
p  native  oaks  that  threatens  now  to  de- 
lany  of  these  trees,  particularly  in  our  cities  and 

If,  incidentally,  more  interest  is  aroused  in  home 
y  adornment  through  the  agency  of  good  shade 

useful  purpose  will  have  been  accomplished  in 
•ection/ 

a  pleasure  to  acknowledge  here  the  kindness  of 
»us  correspondents  in  this  and  other  States  who 
nt  the  writer  specimens  and  notes  of  great  value, 
also  to  give  expression  here  to  my  indebtedness 
N.  L.  Britton,  Director-in-chief  of  the  N.  Y.  Bo- 
ardens,  and  members  of  his  staff,  and  Miss  Jose- 
Clark,  Librarian  of  the  U.  S.  Department  of 
ture,  for  many  exceptional  favors  and  helpful  as- 

*  rendered  in  the  consultation  of  the  extensive  lit- 
in  their  charge. 
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NATIVE  OAKS  USEFUL  AS  SHADE  TREES  IN  THIS  STi 

The  distribution  over  the  state  of  the  oaks  th; 
most  important  for  shade  purposes  in  this  state  fo 
Quotation  marks  enclose  the  statements  made  in  J 
Plant  Life  of  Alabama  regarding  the  special  habi 
each  of  the  species.  The  species  are  arranged  alpl 
cally  by  tlie  scientific  names. 

SCARLET  OAK.  Qucrcus  coccinea  Muench).- 
well  known  oak  is  frequent  in  the  mountain  r^ 
"dry  uplands,  sandy  and  rocky  soil." 

LAUREL  OAK.  (Quercus  laurifolia  Michx- 
species  occurs  over  the  southern  half  of  the  state 
mof5it  characteristic  of  the  central  pine  belt  and  the 
plain.  It  occurs  in  "low  rich  woods.''  This  is  ( 
our  most  highly  prized  shade  trees  on  account  of  itt 
green  foliage. 

WATER  OAK.  {Quercus  nigra  L.)— This  c 
rather  common  from  the  Tennessee  river  valley  soi 
the  cofist  occurring  naturally  in  "low  rich  w^oodi 
sandy  pine-barren  swamps."  This  tree  is  very  \ 
planted  as  a  shade  tree  in  every  part  of  the  state. 

WILIX)W  OAK.  {Quercus^  phellos  L.i— ^Fhis  s 
is  found  from  tJie  Tennessee  river  valley  southwi 
the  central  pine  belt  of  the  state  but  is  not  comn 
the  southern  half  of  the  state.  It  occurs  "in  the  I 
lands,  borders  of  ST\'ampjB.  Most  frequent  in  the  cc 
the  Tennessee  basin  in  low  woods  of  a  cold  damp 
This  is  also  widely  planted  as  a  shade  tree  and  in 
towns  practically  to  the  exclusion  of  all  other  oa 

BLACK  OAK  OR  QUERCITRON  OAK.  {Qi 
wlutuw  Lam.) — This  species  occurs  from  the  Ten 
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river  valley  south  to  the  upper  portion  of  the  coast  pine 
belt  The  bark  is  the  so-called  "quercitron  bark"  em- 
ployed for  tanning  and  as  a  dyestuff  while  the  timber  is 
of  some  value. 

LIVE  OAK,  {Qmrcus  tnrginiana  Mill) — This  oak  oc- 
curs only  in  the  coast  plain  district  and  rarely  extends 
north  of  about  31°.  This,  one  of  the  valuable  timber  and 
tanning  trees  of  the  state,  is  at  times  in  the  coast  plain 
counties  a  very  important  shade  tree. 

SYMFrOMS  OF  THE  DISEASE. 

The  disease  now  under  consideration  makes  its  appear- 
ance early  in  the  spring  before  the  new  leaves  are  ma- 
ture. A  number  of  grey  or  bluish  spots  api)ear  on  the 
leaf  and  the  more  rapid  growth  of  the  parenchyma  of  the 
leaf  at  these'  points  renders  the  surface  convex  on  one 
sdde  and  concave  on  the  other.  The  concave  side 
of  this  spot  or  area  is  frequently  on  the  upper 
side  of  the  leaf  but  th^  spots  on  the  same  leaf  may 
show  variation  in  this  regard.  Som^  trees  have  been  seen 
in  which  the  great  majority  of  the  concavities  werie  upon 
file  low^er  surface  but  this  is  by  no  means  the  rule.  These 
[!haracteristic  depi-essions,  or  "pockets,"  in  the  leaf  re- 
sult from  the  more  rapid  growth  set  up  in  that  part  of 
the  leaf  by  the  presence  and  action  of  the  fungus  caus- 
ing the  disease.  These  areas  vary  in  diameter  from  0.25 
to  1  cm  and  are  either  isolated  or  confluent.  In  some  of 
the  narroiw  leaved  oaks,  such  as  Quercus  phellos  and  lau- 
rifolia,  it  is  not  rare  to  find  the  spots  confluent  over  so 
lai^e  a  part  of  the  whole  leaf  that  the  leaf  is  as  badly 
purled  as  occurs  in  the  peach  leaf-curl,  a  closely  related 
Jisease. 

The  rapid  spread  of  the  disease  from  one  leaf  to  an- 
3ther  may  lead  to  a  partial  or  even  complete  defoliation 


Digitized  by 


174 


6f  the  tree  in  early  summer.  However  serious  the  c 
break  of  the  disease  and  the  resulting  defoliation  may 
the  tree  generally  attempts  by  the  formation  of  e 
leaves  to  compensate  itself  for  the  foliage  lost.  In 
treme  cases  of  defoliation  it  is  not  uncommon  to  se 
tree  with  an  entirely  new  foliage  covering  in  midsi 
mer.  In  most  cases  the  second  growth  of  leaves  is  not 
badly  injured  by  the  disease  as  was  the  first  and  it  n 
entirely  escape  the  attacks  of  the  disease 

It  is  plain  therefore  from  what  has  been  paid  that 
general  effect  of  the  disease  upon  the  tree  is  much 
same  as  defoliation  due  to  any  other  cause.  The  eff 
of  such  a  disease  upon  the  life  of  the  tree  may  best  be 
pi'eciated  when  one  recalls  the  fact  that  one  of  the  ra 
important  functions  of  the  leaves  is  to  elaborate  witi 
their  tissues  the  food  material  for  use  by  the  various  pa 
of  the  plant  in  the  building  up  of  new  tissues  and  oti 
purposes.  Even  the  roots  are  dependent  upon  the  lea^ 
for  the  food  required  for  their  growth  and  the  defoliati 
of  the  tree  may  result  in  the  most  serious  damage  to  1 
root  system  of  the  plant.  Defoliation  may  result  also 
the  great  reduction  of  the  growth  in  diameter 
the  stem,  and  particularly  in  the  reduction  in  the  amoi 
of  reserve  food  material  stored  up  in  stems,  roots  a 
buds  for  the  following  year's  growth. 

The  second  growth  of  leaves  results  from  the  prolep 
development  of  buds  intended  for  the  following  yea 
growth.  And  since,  as  just  stated,  these  buds  have  h 
stored  in  them  less  food  than  usual  owing  to  the  d 
eased  condition  of  the  foliage  of  the  tree,  it  is  natui 
that  the  second  growth  of  leaves  developing  from  tht 
should  not  be  so  luxuriant  as  was  the  first  leaf  coveri 
of  the  /tree.  Under  such  conditions,  therefore,  the  ti 
enters  upon  the  second  year's  growth  with  a  very  smj 
supply  of  reserve  food  material.  The  cumulative  eSi 
of  the  disease  may  therefore  result  in  many  cases  in  t 
death  of  the  tree  from  actual  starvation.   It  is  very  ra 
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however  that  the  most  severe  attack  of  the  disease  will  re- 
sult in  the  death  of  the  tree  during  the  first  year. 

FUNGUS  CAUSING  THE  DISEASE. 

The  fungus  causing  this  disease  is  one  of  the  lower  As- 
ccyinycetes^  a  group  characterized  by  the  formation  of 
its  spores  in  small  sacs  of  "asci/'  singular  "ascus." 
This  fungus  is  very  closely  related  to  the  Exoaacm  de- 
formans causing  the  well  known  leaf-curl  disease  of 
peaches.  Unlike  the  latter  our  fungus  does  not  possess 
Ei  perennial  mycelium  and  is  carried  over  from  one  year 
to  another  entirely  through  the  agency  of  the  ascospores. 
rheee  germinate  in  the  spring  and  form  a  mycelium  that 
spreads  out  beneath  the  cuticle  of  the  leaves  of  the  host 
to  form  there  a  more  or  less  extensive  network  of  hyphse. 
From  this  vegetative  mycelium  the  asci  arise  in  large 
numbers.  These  are  more  or  less  cylindrical  in  form  and 
eu^e  packed  closely  together  side  by  side.   See  Pig.  1. 
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Fig.  1. — Cross  section  of  a  portion  of  a  diseased  leaf,  showing  the 
young  asci  of  the  fungus.  Elach  division  of  the  scale  is  equiya- 
lent  to  10  mu. 
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The  asei  arise  betAveen  the  epidermal  cells  and  th( 
cuticle  and  break  through  the  cuticle  toward  matur 

Each  ascus  contains  at  maturity  a  large  numl 
small  spores  though  it  is  probable  that  in  younger  s 
the  typical  condition  is  the  8-spored  ascus.  These  or 
8  spores  however  multiply  to  a  large  extent  within  t 
cus  resulting  in  the  much  larger  number  that  is 
found  in  the  mature  asci.  The  asci  in  the  materi 
have  examined  are  from  50  to  75  mu  long  and  from 
25  mu  wide.  The  spores  measured  vary  from  1.5  i 
mu  in  diameter. 

As  has  been  mentioned  in  the  discussion  of  the  sy 
moloy  of  the  disease,  the  asci  arise  in  small  rou 
areas  upon  the  surface  of  the  leaf.  In  the  originj 
scription  of  this  fungus  Desmazieres  states  tha 
spots  arise  on  the  lower  surface  of  the  leaf  but  t 
certainy  not  uniformly  the  case.  We  have 
ticed  that  in  Quercns  vclutina^  the  black  oak,  the 
are  generally  upon  the  lower  surface  only.  The  sam 
is  recorded  for  this  species  by  Robinson  1887.  In 
Cii8  nigra,  the  water  oak,  and  some  other  species  the 
occur  on  both  the  lower  and  upper  surfaces  of  the  h 
In  all  the  species  examined  these  spots  are  at  first  r 
definite  but  sooner  or  later  several  of  the  spots  fu 
gether  so  that  the  spore  bearing  areas  became  vei 
definite  and  large. 

Like  many  of  the  fungi  the  species  under  consider 
has  been  referred  to  under  a  rather  large  numb 
names  in  the  past.  Desmazieres  in  1848  publishe 
new  genus  Ascomyces  Mont.  &  Desm.  to  include  th 
gle  new  species  Ascomyres  cocrulesceTis  Mont  &  I 
But  the  genus  Taphria  had  been  established  by  Fri 
1815  who  assigned  to  it  but  one  species,  Taphria  popt 
now  known  as  Taphria  aurea.  Fries  in 
however,  complicated   matters  by  altering  his 
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hed  name  Taphria  to  Taphrina,  to  avoid,  as  he 
at  the  time,  confusion  with  Taphria  a  genus  of 
3.  Tulasne  in  1S66  revised  thQ  genus  Taphrvna  of 
and  made  it  include  also  the  species  of  Exoascua. 
son  followed  Tulasne  and  Johanson  also  in 
ing  all  the  species  of  the  genera  Ascomyces  and 
iria  and  Exoascus  in  the  genus  Taphrina,  as  ex- 
l  by  Tulasne. 

ay  judgment  the  plan  followed  by  Schroeter  1894, 
ing  up  the  original  genus  Taphria  Fries  is  by  far 
?st  and  is  in  accord  with  present  practices. 
?teir  assigns  to  this  genus  all  those  spe- 
hose  asci  at  maturity  are  multisporic  and  to  the 
Exoascus  Fuckel  he  assigns  all  those  species  whose 
t  maturity  are  8,  or  rarely  4,  spored.  In  accord- 
rith  the  above  statements  our  species  shold  be  writ- 
phria  coerulescens  (Mont.  &T>esm.)  Schroeter,  and 
[lowing  would  be  its  synonomy : 
Ascomyces  eoenilefecens  Mont  &  Desm.  1848. 
Taphrina  coerulescens  ( Mont.  &  Desm. )  Tulasne. 
1866. 

Ascomyces  quercus  Cooke.  187 8 . 
Ascomyces  alutaceus  Von  Thuemen.  1879. 
Exoascus  coerulscens   (Mont.  &  Desm.)  Sade- 
beck.  1887. 

Taphria  coerulescens  ( Mont  &  Desm. )  Schroeter, 
1894. 

PREVENTION  OF  THE  DISEASE. 

fungus  causing  the  disease  now  under  considera- 
I  an  annual  and  its  mycelium  does  not  perennate 
.  the  tissues  of  the  host  as  is  true  of  many  of  the 
r  related  folrms,  such  as  the  peach  leaf-curl  fun- 
The  treatment  of  such  fungi  is  very  much  more 
7  carried  out  than  is  the  case  with  perennial  fungi, 
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a  portion  of  whose  mycelium  lives  over  winter 
the  host  plant  itself.   In  fact  in  the  case  of  the  p 
lar  fungus  causing  this  disease  no  part  of  the  my 
enters  the  host  plant  farther  than  directly  benes 
cuticle  of  the  leaf. 

During  the  spring  of  1902  an  attempt  was  made 
vent  the  appearance  of  the  disease  upon  a  speci] 
the  water  oak,  Quercus  nigra.  The  ordinary  Bo 
mixture  was  employed,  made  according  to  the  fol 
formula : 

Copper  sulfat  or  "blue  vitrol"  4  lbs. 

Unslaked  lime    4  lbs. 

Water  50  galk 

Place  the  copper  in  a  coarse  cloth  sack  and  d 
it  by  suspending  the  sack  in  a  wooden  vessel  1 
about  15  gallons  of  water.  The  lime  is  then  to  be 
with  just  enough  water  to  ensure  thorough  slakin; 
slaked  lime  is  then  to  be  made  into  a  paste  havi 
consistency  of  thick  cream  by  adding  water  and  si 
MTien  the  solutions  thus  prepared  are  cold  th 
water  is  to  be  poured  into  the  copper  sulfat  S( 
through  a  fine  sieve.  Water  is  then  to  be  added  t 
the  solution  up  to  the  required  50  gallons  and  the 
thoroughly  stirred  before  and  while  using.  If  to 
lime  has  been  employed  the  solution  may  injure 
foliage  and  the  potassium  ferryconaid  test  should 
plied  to  determine  this  point  The  test  consists  i 
ing  to  a  small  sample  of  the  prepared  mixture 
drops  of  a  solution  of  potassium  ferrocyanid  m 
adding  one  part  by  weight  of  the  salt  to  five  parts 
er.  If,  upon  the  addition  of  a  few  drops  ot  this  sc 
the  bordeaux  mixture  becomes  a  reddish-brown  oi 
know  that  not  enough  lime  has  been  employed  in  th 
aration  of  the  spraying  solution.  After  the  addi 
more  lime  test  again  in  the  same  manner  and  a 
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le  solution  ready  to  use  only  when  no  discoloration  ap- 
ears  after  the  addition  of  a  few  drops  of  the  test  solu- 
on  to  a  small  sample  of  the  spraying  mixture. 
The  tree  employed  in  our  experiment  was  thoroughly 
grayed  about  ten  days  before  the  buds  opened  and  then 
t  intervals  of  ten  days  three  more  sprayings  were  given.' 
he  dates  were  as  follows :  February  26,  March  9,  March 
3,  and  March  26.  Of  course  the  first  and  all  subsequent 
ates  must  be  determined  by  the  advancement  of  the  sea- 
m.  Although  the  sprayed  tree  was  in  close  proximity 
)  unsprayed  trees  of  the  same  species  that  were  badly 
ijured  by  the  disease,  the  sprayed  tree  was  only  very 
ightly  affected  by  the  disease.  More  extensive  exj^ri- 
lents  must  be  undertaken  before  one  could  say  with  any 
^rtainty  that  this  line  of  treatment  will  in  all  cases  be 
Jectual  in  preventing  the  outbreak  of  this  disease.  But 
le  one  positive  demonstration  of  the  value  Of  this  treat- 
lent  renders  it  very  probable  that  the  disease  may  be 
aid  in  check  by  such  treatment  as  that  outlined  above. 
:  is  expected  that  further  experiments  along  this  line 
ill  be  undertaken  during  the  coming  spring  with  several 
)ecies  of  oaks  that  are  known  to  have  had  this  diseaBe 
iring  the  present  season. 

HOST  INDEX  OP  THE  FUNGUS. 

T^e  fungus  now  under  consideration  has  been  reported 
J  occurring  on  the  following  species  of  oaks  in  the 
ates  named. 

Querciis  alba  L.  White  Oak.  Conn.  N.  J. 

Quercm  hrevifoKa  (Lam.)  Sargent.  Blue  Jack.  Ala. 

Car. 

Qiiercus  coccinea  Mueneh.  N.  J.  Wise. 
Quercus  digitata  (Marsh.)  Sudworth.  Spanish  Oak. 
la. 
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Queraus  Imrifolia  Michx.  Laurel  Oak.  Fla. 
QmrcuH  marylandica  Muench.  Black  Jack.  Ala. 
Quereus  minor  (Marsh.)  Sargent.  Ala. 
Qnercus  nigra  L.  Water  Oak.  Ala.  Fla. 
'  Quercus  phelios  L.  Willow  Oak.  Ala.  Fla, 
Qucrcus  rubra  L.  Red  Oak.  N.  H.   N.  Y. 


GEOGRAPHICAL  DISTRIBTTriON  OF  THE  DISKASl 

The  distribution  of  this  disease  by  states  is  sh 
Figure  2. 


Tig.  2. — ^The  disease  described  In 'this  Bulletin  Is  known  to 
ent  In  the  states  shaded. 


It  is  very  likely  that  the  particular  fungus  cans 
disea.se  herein  considered  is  found  outside  of  th< 
there  indicated  but  serious  outbreaks  of  the 
are  to  be  expected  only  in  the  gulf  states.   It  wo 
pear  that  the  climatic  and  other  conditions  are 
region  more  favorable  to  the  development  of  the 
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lan  those  prevailing  to  the  north  and  west  Specim€n8 
f  leayes  showing  the  disease  and  the  fungus  hereiji  de- 
:ribed  have  been  examined  by  the  writer  from  the  f pl- 
owing States :  Alabama,  California,  Colorado,  Ooniiecti- 
it,  Florida,  (Georgia,  Illinois,  Louisiana,  Massachusetts, 
[ississippi.  New  Hampshire,  New  Jersey,  New  York, 
;hode  Island,  South  Carolina  and  Wisconsin. 


Iip.  S.-^T1i0  diaease  described  in  tlil«  BuUettn  is  knowQ  to  be  pres- 
ent in  the  countiee  shaded. 


Digitize 


182 


In  figure  3  is  shown  the  local  distribution  of  tl 
ease  in  this  State  by  counties  so  far  a^  the  wrifa 
been  able  to  examine  material.  The  disease  no 
does  much  damage  in  every  county  of  the  State  bu 
ticnlarly  in  the  counties  south  of  the  Tennessee 
yalley.  Material  of  tiie  disease  has  been  examined 
the  following  counties :  Autauga,  Barbour,  BuUocl 
houn,  Chilton,  Clarke,  Coffee,  Cullman,  Jefferson 
Mobile,  Montgomery,  Sumter  and  Tuscaloosa. 

OTHER  SPECIES  CI-OSELY  RELATED  TO  TAPHRLV  COERUL 

The  following  notes  upon  related  species  descril 
growing  upon  species  of  Quercus  may  be  of  interest 
Ascomyces  extensus  Peck  .1886.  Reported  on 
of  Quercus  macrocarpa  from  Nefw  York  fl 
Ewoascua  kruchii  Vuillemin.    1891.    This  s 
was  found  by  Kruch  in  Italy  upon  lea^ 
Quercus  ilicis^  and  is  by  Schroeter  refen 
Taphria. 

Ascomyces  quercus  Cooka  1878.  This  was  re| 
by  Cook  in  Rovenel's  American  Fungi 
leaves  of  Quercus  cinera.   It  is  identical 
rently  with  our  Taphria  cocrulescens. 
Ascomyces  ruhro-hrunneus  Peck.  1887.  Tliis  ^ 
ported  by  Peck  upon  leaves  of  Quercus  ) 
It  is  quite  probable  that  all  the  above  species  bel( 
the  genus  Taphria  but  their  specific  standing  we  ha^ 
determined  with  sufficient  certainty  to  refer  to  the 
ter  in  this  connection. 


The  foUoAving  bibliography  contains  a  list  of  the 
important  books  and  articles  consulted  by  the  autl 
the  preparation  of  this  bulletin.  The  titles  are  arr 
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►etically  with  the  year  of  publication  printed  di- 
beneath  the  name  of  the  author. 
»n,  G.  P. 

\97  Some  Funsri  from  Alabama.  Collected  chiefly 
during  the  years  1889-1892.  Bull,  of  the  CJomell 
University  3  :l-50.  On  page  13  Taphrina  coer- 
uleseens  is  reported  from  Alabama  upon  Quer- 
cus  aquatica,  cinerea^  falcata  obtusiloba^  nigra 
and  phellos. 

,  M.  C. 

178  RavenePs  American  Fungi.  Orevillea  6:129- 
146.  On  page  142  is  the  original  description  u' 
Ascomyces  quercus  sp.  n.  This  is  reported  from 
South  Carolina  upon  leaves  of  Querctis  cinerea. 

,  M.  C. 

$83  North  American  Fungi.   Grevillea  11 :106-111. 

On  page  106  are  notes  upon  Ascomyces  quercus 

Cooke. 
Lzieres,  J. — B.  H. — ^J. 

J48  Dizieme  notice  sur  les  plantes  cryptogames  re- 
cemment  decouvertes  en  France.  Ann.  Sci.  Nat 
Bot.  111,10 :342-361 .  On  pages  345-346  he  estab- 
lishes the  new  genus  A  scomyces  Mont  et  Desm. 
to  hold  Ascomyces  coerulescens  Mont  et  Desm. 
sp.  n. 

E. 

$15  Observationes  Mycologicse.  1 :217.  On  the  page 
cited  Fries  gives  the  new  genus  Taphria  Fr.  and 
lists  but  a  single  species  under  it,  ie  ^^Taphria 
populina'^  on  leaves  of  Populus  nigra,  tremula 
and  diUfata,  Fig  3  on  plate  8  shows  Taphria 
popnlina. 

E. 

i25  System  orbis  vegetabilis.  On  page  317  he  gives 
the  generic  name  Taphrinu  which  he  substitutes 
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for  the  previonsly  published  name  TaphrUi 
reason  for  so  doing  stated  to  be  to  avoKl 
fusion  with  the  genus  of  insects  named  Taji 


Pries,  E. 

1829  Systeraa  mycologicum.  On  pages  520-52j 
notes  on  Taphrim  Ft. 

Fries,  E, 

1849  Summa  vegetabilium  Scandinavia  sen  en 

ratio  systematica  et  critica  2:518.  (>i 

page  cited  is  a  description  of  Taphrina  ] 
with  Tdphri^^  populina  as  the  first  menti 
species. 
Fnckel,  L. 

1860  Enumeratio  Fungorum  Nassovi«.  On  pa^ 
he  gives  a  description  of  the  new  genus  and 
cies  Exoascus  pruni,  and  gives  a  figure  o 
same  species  in  figure  26  on  plate  1.  Thi 
tablishes  the  genus  Exodscus. 
Fuckel,  L. 

1869  SymbolsB  Mycologicae.  Beitraege  zur  Kenn 
der  rheinischen  Pilze  On  page  252  he  give 
der  the  genus  Exoascus  Fuckel  the  folio 
species:  pruni,  dcformam  and  alni.  Fi 
here  states  his  preference  for  separating 
multispored  species  from  the  8-spored,  assig 
the  former  to  the  genus  Ascomyces  and  th< 
ter  to  the  genus  Exoascus;  and  his  obj© 
to  the  inclusion  of  both  genera  in  the  one  g 
Taphrina  as  done  by  Tulasne  in  1866. 

Ikeno,  S. 

1903  Die  gporenbildung  von  Tajrfirina-Arten.  I 

92 :1-31.  pi.  1-3.  fig.  1-2. 
Johanson,  0.  J. 

1885  Om  svampslaegtet  Taphrina  och  dithoer 

svenska  arter.   Oefversigt  af  K.  Vetena  A 
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Forhaudl.  1885 :29-47.  pi.  1.   Figures  of  the  fol- 
lowing species  are  given:  Taptirim  boreaUi, 
'    cttWiea,  iiiml'v^ij^,  pot^itoc  and  i«de- 

Dson,  C.  J. 

[88^  Stttdl^ii  'tieiber  die  PUzgattung  T&phrina.  Bot 
Centralbl.  33:222-223,  251-256,  284-287.  The 
author  reports  Taphrina  coenilescens  in  Sweden 
and  Norway. 

*,  o. 

1890  Sopra  un  caso  di  deforiiiazione  (SoopazzfO  der 
rami  ddP  Bice.  Nota  preliminare.  Malpighia 
4:424-430.    Itt*iot4"i)i  guercm  on 

ilicis  in  Italy.  This  fungus  was  d('stril>ed  M 
tJxoascus  Kruchii  by  Vuillemin  in  1891. 

eTBon,  F.  W. 

1895  A  atodv  of  North  Aowaican  parasitic  Exoas- 
cacea-  Bull.  Lab.  Nat  Hist  State  Univ.  Iowa 
3»:89-135,pLl-4..""   """^  "  " 

I  C  H  "■'  d'lo.ii      .     I  • 

Isji  Report  of  the  Botanist  in  39th  Report  of  the 
Beconts  of  the  University  of      Y.   On  page  50 

"' '" 'lie  describes  the  new  species  Ascomycea'^/f^enom 
on  Querms  fAacrticarpa.  Fig.  1-3  OH  plate  1 
represent  this  species  which  Peck  states  is  dis- 
tinct from  Ascomyeen  qucrcus  in  "the  charaxiter 

' '     of  the  spots  and  also  the  spores." 

b  C  H.'"  '  '  '  ' 

1887  Report  of  tlH>  Bolaiiisl  in  the  40th  Report  of 
the  New  York  State  Museum  of  Nat.  History 
for  the  vekt  'imi'"On'i^  67  lie  ftives  a  de- 
scription  of  the  new  iJ^i«  Ascomyces  ruhro^ 
Itnmnewi  on  Q.  rubra. 
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Robinson,  B.  L. 

1887  Notes  on  the  Genus  Taphrina.   Annals  of  E 
any  1 :163-176. 
Saccardo,  P.  A. 

1880  Fungi  (lalniatici  pauci  ex  herb,  illustr.  R. 
Visiani  additio  uno  alterove  mycete  ex  agli 
pannonia.    Michelia  2:150-153.    On  page  : 
is  a  description  of  Ascomyces  alutac 
Thuem.  upon  Quercus  robor. 
Saccardo,  P.  A. 

1898  Sylloge  Fungonim.  13:  Host  list 

the  species  of  Taphrina. 
Sadebeck,  R. 

1887  Die  Pilze  (Winter)  1^  :10.  Sadebeck  here 
signs  Taphria  cocrivlesccns  to  the  genus  Exc 

CUB. 

Sadebeck,  R. 

1893  Die  parasitischen  Exoasceen.  Eine  Mo 
graphic.  Jahrb.  d.  Hamb.  Wiss.  Anst.  10^  :1-1 
pi.  1-3. 

Sadebeck,  R. 

1895  Einige  neue  Beobachtungen  und  kritische  '. 
merkungen  ueber  die  Exoascese.  Ber.  Deut.  I 
Gesell.   13  :265-280.  pi.  21. 
Cchroeter,  J. 

1894  Protodiscine^e.  Engler  u.  PrantPs  Nat  Pfl 
zenfam.  li:157-161.   fig.  136,  H  and  J. 

Smith,  W.  G. 

1894  Untersuchung  der  Morphologic  und  Anatoi 
der  durch  Exoasceen  verursachten  Spross — w 
Blatt — Deformationen.  Forst.  natun;^\  Zeitsc 
3 :420-427,  433-465,  473-482.  1  plate  and  18  b 
figures. 
Thuemen.F.  von. 

1879  Zwei  neue  blattbewohnende  Ascomyceten  < 
Flora  von  Wien.  Verb.  d.  K.  K.  Zool.— Bot  i 
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sell.  Wien  29 :523-524.   He  describee  as  a  new 
species  Ascomyces  alutaceus  on  Quercus  pubes- 
cens. 
ilasne,  L.  R. 

1866  Super  Friesiano  Taphrinarum  genere  et  

Ann.  Sci.  Nat  Bot.  V-5 :222136.  He  refers  As- 
camyces  coemlescens  of  Mont,  and  Desm.  to 
Taphrina  coenilescens, 
lillemin,  P. 

1891  L'Exoascus  Kruchii  sp.  nov.  Rev.  Mycol.  13: 
141-142.  This  species  was  collected  by  Kruch  in 
Italy  and  its  effect  upon  Quercus  ilicis  described 
by  him  in  1890. 
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ALFALFA  IN  ALABAMA. 


BY  J.  F.  DUGGAR. 


rhe  present  bulletin  combines  the  results  of  experi- 
□ts  made  by  this  station  and  the  experience  of  a  num- 
of  farmers  who  have  begun  to  grow  alfalfa  in  diflfer- 
parts  of  the  State,  as  kindly  furnished  in  corresix>nd- 
e  with  the  writer.  This  is  intended  as  a  preliminary 
ort.  Extensive  experiments  on  alfalfa  in  co-operation 
h  the  United  States  Department  of  Agriculture  were 
lertaken  by  this  station  during  the  fall  of  1903.  It  is 
expectation  to  present  those  results,  and  others,  in  a 
are  publication. 

Llfalfa,  or  lucern,  {Medicago  sativa)^  belongs  to  the 
lily  of  plants  that  normally  bear  enlargements  or  tu- 
ples on  their  roots,  through  which  these  plants  are 
?  to  take  the  introgen  of  the  air.  Alfalfa  is  a  peren- 
l,  living  for  many  years  without  reseeding.  Great 
abers  of  buds  put  out  from  the  old  i-oot  each  year  as 
a  as  the  coldest  portion  of  the  wnitnter  is  past. 
)uring  the  first  few  months  of  its  life  alfalfa  may  be 
iTded  as  a  tender  plant,  both  as  regards  cold  and 
ught.  After  it  has  passed  through  its  first  summer, 
ilfa  is  extremely  resistant  both  to  cold  and  to  drought, 
lie  name  lucem,  Avhich  also  is  properly  applied  to  al- 
a,  has  led  some  men,  unfamiliar  with  alfalfa  and  ac- 
inted  with  s\v^eet  clover  or  melilotus,  sometimes  in- 
•ectly  called  lucem,  to  confuse  the  two  plants.  These 
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are  much  alike  when  young.  Alfalfa  is  a  much  si 
fine  stemmed  plant,  having  purple  blossoms  and  a 
seed  pod. 

Alfalfa  has,  for  mauy  centuries,  been  an  imp 
plant,  especially  in  the  warmer  portions  of  E 
Above  all  other  crops  alfalfa  may  be  credited  wi 
foremost  place  in  the  development  of  the  arid  regi 
the  United  States.  At  no  distant  day  it  will  doi 
assume  i'mportant  proportions  in  the  agriculture  o 
bama.  On  all  soils  suitable  to  it  in  this  State,  i 
doubtless  become  one  of  the  principal  foundatic 
which  the  live  stock  industry  will  be  based. 

USES. 

Alfalfa  is  useful  for  hay  making,  for  feeding  gre 
soiling),  for  pasturage,  and  for  the  fertiliization 
soil.  Its  most  important  use  is  as  a  hay  plant.  A 
yields  more  hay  per  acre  than  any  other  leguminoi 
age  plant.  Indeed,  in  yield  it  has  few  superiors,  soi 
perhaps  being  the  only  one  of  importance  in  Ala 
and  this  falling  far  behind  alfalfa  in  nutritive 
Alfalfa  hay  is  much  more  nearly  a  complete  food  t 
the  hay  of  Johnson  grass,  sorghum,  crab  grass,  etc 

Thei  following  table  gives  the  composition  of  grec 
cured  alfalfa,  and  for  comparison  the  composition  < 
tain  other  forage  plants,  the  chemical  data  being 
ft'om  Henry's  *^Feeds  and  Fmling-'  and  from  McB 
tables. 
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The  utubriente  of  most  value  are  those  in  the  first 
iree  cohimns.  An  average  quality  of  cowpea  and  of 
^rghuni  hiayis  believed  to  be  a  little  poorer,  and  com 
ades  (fodder)  a  little  richer,  than  shown  by  tJie  figures 
I  the  table. 

From  the  above  table  it  will  be  seen  that  alfalfa  is 
x>ut  ns  rich  as  other  hays  and  com  blades  in  starchy 
aterials  and  sugar,  and  about  twice  as  rich  in  muscle- 
►miing  material.  Alfalfa  hay  is  about  equal  in  composi- 
on  to  the  best  grades  of  cow  pea  hay,  but  is  not  so 
>arse.  Alfalfa  hay  is  suitable  for  horses,  cattle  of  all 
res^,  and  sheep.  It  is  sometimes  used  in  the  Southwest 
\  the  exclusive  food  for  farm  teams,  but  it  is  generally 
ivisable  for  working  animals  to  have  some  corn  in  ad- 
ition  to  alfalfa.  However,  the  use  of  alfalfa  hay  greatly 
Kiuces  the  amount  of  corn  necessary  to  keep  working 
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teams  in  condition.  For  six  weeks  last  summer  C; 
O.  \\'(  hb,  of  Demopolis,  Ala.,  fed  all  the  mules  on 
his  plantations  on  alfalfa  alone.  Although  they  ^) 
Wflfk''.tiiey  kept  in  satisfactory  condition.  Alfall 
bM  dso  been  successfully  used  as  part  of  the  win 
ti^  for  hogs.  Alfalfa  hay  is  similar  to  melilotus 
composition,  but  nmch  more  palatable.  It  is  less  ( 
makes  a  better  appearance,  and,  unlike  melilotus 
is  salable. 

As  a  Boiling  plant,  alfalfa  may  be  utilized  throi 
every  portion  of  Alabama,  since  the  small  area  neec 
this  purpose  will  enable  the  soil  to  be  suitably  mj 
or  litned  or  otherwise  brought  into  condition  for  i 
cessful  growth.  The  especial  advantage  of  alfal 
soiling  is  the  early  date  at  which  it  is  available,  i 
ing  the  only  other  practicable  crop  which  may  be 
early  in  the  season.  Alfalfa  remains  green  throi 
the  year  except  in  December,  January,  and  Februai 
Caitral  Alabama,  alfalfa  has  been  cut  for  food  for 
as  early  as  March  11.  In  nutritive  qualities;  gn 
&lfa  is  decidedly  superior  to  green  rye,  and  is  eate 
relish  by  all  farm  stock  and  poultry. 

Alfalfa  is  sometimes  used  as  a  pasture  plant  on  s 
which  it  is  well  adapted,  but  is  too  valuable  for  : 
soiling  to  justify  its  general  use  for  pasturage,  un 
acreage  in  alfalfa  is  greater  than  is  needed  for  ha; 
ius:  <^nd  soiling.  Pasturage  shortens  the  life  of 
falfa  plant  by  enabling  weeds  to  outgrow  it,  and  bj 
ing  the  soil  too  closely  around  the  crown  and  rool 
also  by  the  injury  resulting  from  very  close  cont 
i;'raziiiii:.  Stock  should  never  run  on  an  alfalfi 
when  the  ground  is  wet  or  frozen,  nor  during  tli 
year  after  the  seed  are  sown.  Cattle  and  sheep  ai 
ject  to  bloat  when  grazing  on  alfalfa.  It  is  safer 
respect  for  lioi'ses,  and  perfectly  safe  for  hogs.  : 
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can  afford  to  gi*aze  cattle  or  sheep  on  alfalfa  unless  thor- 
oughly informed  in  regard  to  all  possible  precautions  for 
decreasing  the  amount  of  bloat  and  unless  he  has  a  sur- 
plus of  alfalfa  over  and  above  that  which  he  can  use  for 
hay  and  soiling.  The  principal  precautions  against  bloat 
are  (1)  feeding  dry  food  before  cattle  or  sheep  are  first 
turned  on  alfalfa;  (2)  gradually  lengthening  the  daily 
grazing  period;  (3)  allowimg  ^ock  grazing  on  alfalfa  to 
have  access  at  the  same  time  to  a  pasture  containing  pala- 
table grass. 

Alfalfa  makes  an  unrivaled  pasture  for  hogs.  One 
may  conser\'atively  estimate  an  acre  of  good  alfalfa  pas- 
ture as  capable  of  supporting  a  sufficient  number  of  hogs 
to  weigh  at  least  1,000  pounds.  This  record  has.  been 
greatly  exceeded.  F.  D.  Coburn  says :  ^'Ten  young  hogs 
lyer  acre  will  not  damage  alfalfa,  and  should  make  1,000 
pounds  of  gain  in  a  season,  under  ordinary  conditions, 
without  grain.''  While  hogs  make  satisfactory  and  econ- 
omical growth  on  green  alfalfa  alone,  they  more  com- 
pletely utilize  this  crop  when  a  little  corn  is  fed.  Alfalfa 
used  as  a  hog  pasture,  should  be  mowed  Avhenever  it  be- 
comes tall  or  coarse,  to  promote  frenh  tender  growth . 
Rings  in  the  hogs'  noses  are  advisable  to  prevent  destruc- 
tion of  alfalfa  pastures  by  rooting.  The  young  shoots 
on  alfalfa  renuiin  green  practically  all  winter  in  central 
Alabama. 

Alfalfa  has  been  made  into  silage  with  varying  success. 
In  our  climate  Avhere  Ave  have  frequent  rains,  the  silo 
might  prove  a  profitable  means  of  utilizing  cuttings  of 
alfalfa  too  much  injured  by  rains  to  make  good  hay,  but 
still  succulent. 

In  Alabama  alfalfa  should  be  uesd  for  soil-improve- 
ment only  after  it  has  outlived  its  usefulness  as  a  food 
plant.  Alfalfa  greatly  enriches  the  soil  in  nitrogen 
gathered  from  the  air. 
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'  *BHWfOr  ALFALFA  HAY. 

laie  following  aatiiiiates  of  their  yields  of  alfalfa 
obtained  are  reported  in  correspondence  by  the  pai 

named  holow: 


Total  no.  tons.  No. 

per  acre.  cuttings.Rejwrtod  by  County.  lata 

3  unmanured  1 4  to  7 

to  *i  maimred  \  J.  C.  Webb  Marengo  

4  to  5  4  to  5  J.  I.  Thornton  Greene  May 

l^mdliimluid    )  4 

Son  tioltoiiis         )      Dr.  W.  J.  McCain  Sumter  May 

%  to  2%  3  P.  G.  Llghtfoot  Greene  May 

  3  or  4  E.  F.  Bouchelle  Greene.  .April  20, 

1  to  5  3  or  4  J.  O.  Hays  Greene  May 

2  to  4  4  to  6  S.  Seidell   Greene  Apri 

1%  prairie  ) 

1  post  oak      V  J.  lIcKee  Gould,  Jr  Greene  May 

0  sandy  land  ) 

 ,..4  W,  M.  Hill  Hale  Maj 

  .4  Off  5  B. B. Rudolph  Lowndes  May 

a  a  IH  H^Twiylor  .   f  Fall  sowing  Ms 

 Lowndes  {Spring  sowing  , 

lto3......  4  J.  A.  Dlllard   Montgomery.  .Mcl 

3..,..    3  Judge  W.  H.  Tayloe ...  Marengo   

   .4  Cobb  &  Macmillan  Sumter  Ap 

2}4  .   3  B.  H.  AlllBon  Morgan  


The  yields  estimated  by  the  above  named  alfalfa  gr 
era  as  the  average  production  under  their  conditions 
dicate  that  after  tlio  first  season  alfalfa  <ian  be  cut  tl 
to  six  times  (usually  4  times),  and  that  the  yield  of 
on  good  land  is  three  or  six  tons  per  acre.  Land  ■ 
ducing  less  than  two  tons  per  acre  may  yield 
profit,  but  should  not  \ye.  selected  for  alfalfa  without  1 
being  fertilized  with  some  legume,  with  manure,  or  \ 
fert^ers. 

The  most  usual  date  for  the  first  cutting  as  found  by 
above  named  growers  is  about  the  first  of  May  or  ear] 
When  sown  in  the  spring  one  would  expect  no  cuti 
of  consequence  for  a  month  later,  and  much  less  t 
a  normal  yield  the  first  season  of  growth.  On  poor  la 
with  unfavorable  seasons  no  cuttings  worth,  raking 
obtained  during  the  first  season  from  spring  sowing. 
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following  extract  from  Bulletin  No.  20  of  the 
ma  CSanebrake  Experiment  Station,  at  Uniontown, 
red  by  the  writer,  illustrates  the  possibility  of  ob- 
g  from  prairie  soils  large  yields  of  alfalfa  the  first 
1,  even  from  spring  sowing. 

tract  of  dark  pebbly  hillside  of  medium  fertility 
lowed  and  harrowed,  and  alfalfa  seed  was  sown 
^ast  on  March  20,  1903.  The  stand  was  so  thick 
^eeds  were  not  troublesome  until  the  growth  of  al- 
was  checked  by  drought,  whi'ch  prevailed  almost 
uously  from  about  the  middle  <of  August  until  No- 
r. 

>  to  that  tilme  alfalfa  made  rapid  growth  and  af- 
l  thi'ee  cuttings  by  September  3.  Because  of  con- 
is  dry  weather,  growth  after  that  date  Avas  too  slow 
other  cutting  to  be  obtained,  though  with  the  ordi- 
rainfall  of  September  and  October  a  fourth  cut- 
rould  doubtless  have  been  secured, 
is  alfalfa  occupied  all  of  ^Cut  23'  except  l-20th  of 
■e,  used  for  another  forage  plant.  The  area  of  this 
iccording  to  a  survey  made  by  Mr.  T.  M.  Cocoran, 
5-100  of  an  a'cre.  Mr.  Corcoran's  survey  is  made 
isis  of  the  calculated  yield  per  acre  in  the  follow- 
ble. 

ich  cutting  of  hay  required  only  one  day  ito  curing. 
3  then  regarded  by  Mr.  Richeson  as  dry  enough  to 
in  the  bam,  where  it  kept  without  molding, 
e  yields  of  hay  thus  cured  Avere  as  follows : 

Lbs.  per  Lbs.  per 

plot.  acre. 

16                                         1,030  1,871 

15                                          1,682  3,058 

3                                          1,922  3,495 


4,634 


8,424 
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'wf^^niiidliiows  a  yield  of  more  than  four  tons  of  ha; 
acre  ^y]\en  stored.  It  would  probably  not  be  safe  1 
gard  tliis  m  thoroughly  cured  hay,  suitable  for  st< 
in  large  masses.  If,  to  be  thoroughly  conservative 
aasutme  that  a  further  drying  out  to  the  extent  of  2i 
cent.  aft(  1  l)eing  placed  in  the  bam  would  be  nece 
before  we  could  regard  this  as  thoroughly  cured  ha; 
lAmild  still  have  a  yield  of  more  than  three  toni 
p!Te.  Til  is  is  an  unusually  large  yield  for  spring 
alfiiJja  in  its  first  season  of  growth,  and  is  probab 
umcli  as  can  ordinarily  be  expected  from  very  youB 
ftilfa,  even  '^hen  sown  in  the  fall.  The  conditions 
(lucin^r  this  large  yield  were  a  thick  stand,  abur 
rains  from  March  to  August,  thorough  surface  drai 
apd  a  fsupply  of  root  tubercles. 

*!To  emphasize  the  statement  that  thils  was  ui 
prairie  land  of  a  fair  degree  of  fertility,  the  folio 
fact.s  are  mentioned:  Com  without  fertilizer  and 
put  any  special  treatment,  averaged  in  the  two 
which  hordered  the  alfalf  area  21  bushels  per  acre, 
land  sown  to  alfalfa  in  March,  1903,  Avas  in  1902  ii 
ton,  without  fertilizer;  and  in  1901  it  had  borne  a 
of  corn  without  cowpeas.  No  stable  manure  had 
applied  in  very  recent  years,  and  it  is  not  known 
any  manure  had  ever  been  applied." 

The  following  is  another  instance  showing  the  ] 
bility  of  g(^tting  good  yields  from  alfalfa  the  first  se 
even  w^hen  sown  in  spring. 

Mr.  W.  L.  Ennis,  Livingston,  Ala.,  reports  as  foil 
"Sowed  23  pounds  of  alfalfa  seed,  inoculated  with  < 
from  a  Inir  clover  field,  on  !March  20,  1903,  on  the 
land  we  had,  about  one  acre.  Yields  of  baled  hay 
as  follows : 

^*Fii-8t  rutting,  21  bales;  second  cutting,  40  t 
third  cutting,  17  bales.  Total,  97  bales.  Average  w 
of  bales  104  1-2  pounds."  This  is  about  5  tons  per 
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PRICES  AND  PROFITS. 

Those  Alabama  alfalfa  grow  ers  who  have  sold  alfalfa  re- 
port that  the  price  in  recent  years  has  been  not  less  than 
^^13  to  j^lo  per  ton.  Even  if  we  assume  a  minimum  jaeld 
of  4  tons  of  hay  per  acre  on  land  to  which  alfalfa  is 
adapted,  and  a  minimum  price  of  |10  per  ton,  there 
would  still  be  larger  profits  in  growing  alfalfa  than  most 
other  field  crops.  Captain  John  C.  Webb,  of  Demopolis, 
Ala.,  writes :  has  paid  me  better  than  any  other  crop 
I  ever  planted." 

Mr.  W.  L.  Foster  is  reported  in  Louisiana  Bulletin 
No.  72  as  follows  in  regard  to  alfalfa  in  the  bottoms 
of  the  Red  River,  near  Shreveport:  "It  costs  an  aver- 
age of  11.25  to  12.00  per  ton  to  put  [alfalfa  hay]  in  shape 
for  the  market.'' 

The  books  of  another  alfalfa  grower  in  the  same  re- 
gion showed  a  cost  of  $1.90  per  ton  to  cut,  cure,  market, 
and  bale  a  crop  of  this  hay. 

The  same  publication  contains  this  significant  para- 
graph as  to  the  profits  of  alfalfa  in  that  region : 

"When  the  land  is  seeded  to  alfalfa  by  the  owner  and 
rented  out,  he  gets  fifteen  dollars  an  acre,  and  the 
renter  furnishes  his  own  harvesting  tools,  or  he  gets 
eightcH}!!  dollars  rent  and  furnishes  the  harvesting  tools. 
This  is  on  land  that  rents  for  five  dollars  an  acre  for 
cotton.'' 

SOILS  FOR  ALFALFA. 


to 
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At  present  the  most  inii)ortant  question  in  connection 
with  alfalfa  in  Alabama  is  the  determination  of  soils  on 
which  it  can  be  made  a  profitable  crop.  In  determining 
the  best  soils  for  alfalfa  we  shall  be  helped  by  bearing  in 
mind  that  this  plant  needs  a  soil  (1)  well  supplied  with 
moisture,  (2)  well  drained,  (3)  having  an  abundance  of 
lime,  (4)  rich  in  other  plant  food. 
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Alfalfa  lis  at  its  best  when  grown  under  irriga 
which  fact  indicates  its  response  to  large  amouni 
water  judiciously  applied.  In  humid  regions  alfal 
pre-eminently  a  crop  for  valleys,  because  on  these 
levels  there  is  a  relative  abundance  of  moisture  even 
ing  dry  seasons.  On  the  other  hand,  the  roots  of  al 
in  congenial,  well  drained,  permeable  soils,  penetra- 
great  depths  in  search  of  moisture.  But  with  the 
drainage  in  a  large  part  of  the  south  this  habit  of  al 
is  not  fully  utilized.  The  need  for  ample  supplif 
moisture  can  be  better  understood  by  the  statement 
ordinarily  hay  plants  must  pass  through  their  1( 
about  400  tons  of  water  for  every  ton  of  hay  prodi 
or  1,600  tons  of  water  per  acre  for  every  crop  of  four 

Drainage,  important  for  most  ordinary  farm  crop 
cause  of  the  need  of  the  roots  for  air,  and  becaui 
tlie  deeper  growth  of  roots  in  drained  soil,  is  doubb 
portant  for  any  leguminous  or  soil-improving  plant 
alfalfa.  For  not  only  do  the  roots  of  such  plants 
water,  but  the  nitrogen-fixing  bacteria  in  the  root  t 
cles  must  have  thorough  soil  ventilation  in  order  to 
form  their  work  of  transforming  the  valueless  niti 
of  the  air  into  the  valuable  nitrogen  of  plant  food.  V 
ever  may  be  thought  by  some  of  the  suflSciency  of  shj 
ditches  and  levees  for  draining  prairie  land  suffici< 
for  cotton  and  com,  it  is  certain  that  such  mere  su 
drainage  is  insufficient  for  alfalfa,  as,  indeed,  we  b€ 
it  to  be  for  the  maximum  results  with  other  crops.  I 
or  ditches  are  needed  for  alfalfa. 

No  argument  is  needed  to  show  the  greater  conven 
and  saving  of  land  and  work  if  some  of  these  di 
could  be  converted  into  underground  drains,  whethei 
drains  of  plank,  pole  drains,  or  whether  tile  be  the  na 
ial  employed.  If  tile  drainage  in  Alabama 
Ix*   shown    to   be   cheap   enough   and  coritinu< 


13 


ctive  for  any  field  crop,  that  crop  will  be  alfalfa, 
ile  few  farmers  owning  land  valued  only  at 
or  $25  per  acre  will  be  found  at  present  willing  to 
[e  the  large  expenditure  necessary  for  tile  drainage, 
investment  will  doubtless  be  found  feasible  on  cer- 
i  stijff  bottom  lands,  otherwise  peculiarly  adapted  to 
Ifa,  especially  as  these  iHnds  advance  in  price  because 
fieir  suitability  to  alfalfa.  The  establishment  of  tile 
ories  in  the  south,  or  the  co-operative  purchase  of  tile 
;hines  would  so  greatly  cheapen  the  cost  of  tile  drain- 
as  to  make  it  practicable  for  alfalfa  fields  and  other 
i  farmed  intensively. 

JCalfa  should  endure  for  many  years.  One  of  our 
resx)ondents  has  alfalfa  plants  seventeen  years  old 
wing  on  prairie  land.  If  a  field  of  alfalfa,  free  from 
?afie  and  from  excessive  growth  of  w^eeds,  begins  to 
when  only  a  few^  years  old,  deficient  drainage  may  be 
pected.  Alfalfa  is  usually  spoken  of  as  needing  an 
n  soil.  While  permeability  is  desirable,  yet  in  Ala- 
la  the  soils  to  which  it  has  thus  far  proved  best  adapt- 
ire  lime  soils  of  close  texture. 

PRAIRIE  soii^. 

'aking  up  the  different  soils  somewhat  in  the  order  of 
ir  proved  or  probable  fitness  for  alfalfa  we  must  deal 
t  with  the  Central  Prairie  Region  of  Alabama,  extend- 
from  Union  Springs  in  a  northwest  direction  past 
ntgomery,  Selma,  TJniontown,  Demopolis,  and  Living- 
Q,  and  into  Mississippi.   In  this  region  a  few  very 
ill  patches  of  alfalfa  Avere  grown  many  years  ago.  So 
as  I  can  learn,  Capt.  J.  C.  Webb,  of  Demopolis,  was 
first  one  in  that  part  of  the  State  to  groAv  alfalfa  on 
7  considerable  scale.  One  of  his  earliest  plantings  was 
de  on  a  shallow  gray  soil  underlaid  near  the  surface 
h  white  rotten  limestone.    This  field  lay  next  to  the 


'henceiwiia  well  drained.  Steers  liad  been  fed  Lere  on  c 
toiiBei#^6ftl  and  liulls,  and  the  growth  of  alfalfa  a\ 
iiAliNftffift^fki^;  CSapt; 'WbWb  bas  siBce  largely  inciee 
ed  the  area  whicli  he  devotes  to  alfalfa.  Hie  prmic] 
part  of  the  alfalfa  area  of  Alabama  is  now  in  Greene  a 
Sumter  counties.  '  '  ' 

^^]Mrl#  mtli%ji9^%el^^  into  quite  a  number 
classes  merp:in<r  into  onch  other  1)y  iinperceptihh*  ^ra^ 
tions.  Those  prairie  soils  are  best  suited  to  this  cr 
wliich  are  best  drained  and  best  supplied  with  vegetal 
matter. 

Extensive^  iinpiii-ies  were  niadf^  of  a  miniber  of  jiTOWt 
of  alfalfa  in  Alabama,  and  below  follows  a  summary 
IMA^  Bmwem  to  tMe  qnentidtt  as  to  the  character  of  s 
ill'  the  prairie  region  best  suited  to  alfalfa. 

All  expressiui?  an  f>pinioTi  pn^fc^rml  lime  to  sandy 
clay  soils.  Black  prairie  is  the  choice  of  most  of  th< 
cc^rasq^ndtote,  mme  of  ^expressly  naming  bla 
bottoms  or  slou^^h  land,  others  fei*tile  black  iipland  sf 
Those  who  prefer  bottom  land  specify  bottoms  that  t 
well  drained.  Two  prefer  "hammock"  land,  one  of  th< 
describinji:  his  favorite  /ilfalfa  soil  as  "allUTial  la 
overlayinjj:  ^^titf  ]jrairie."  One  choses  shelly  prairi(%  t 
cedar  **hammock,''  and  one  gray  upland  prairie  a 
^'hammock,"  and  another  yellow  prairie.  One  .  cor 
spondent  lias  succeeded  l)est  in  growing  alfalfa  on  1 
mixed  goil  at  the  base  of  white  marl  hills. 

On  the.  farm  of  the  Canebrake  Experiment  Station 
Uniontown,  alfalfa  has  done  remaitoibiy  nwell  during 
first  year's  growth  on  upland  of  medium  quality,  a 
containing  a  small  number  of  rough  pebbles.  We  are  ] 
from  recommending  alfalfa  for  that  grade  of  prai 
S47il  that  consists  larf/dtj  of  these  roughened  pebbles  a 
that  is  too  poor  to  make  fair  craps  of  cotton.  Alfa 
needs  fertile  soil. 
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Answering  the  question  what  soils  are  unfit  for  al- 
Ifa,  these  correspondents  are.  almost  unanimous  in 
ming  sandy  soils.  Three  (including  one  termer  who 
IS  a  very  large  acreage  in  altelfa)  specify  post  oak, 
id  one  especially  designates  black  post  oak. 
With  the  confessedly  incomplete  data  now  available 
e  soils  of  the  prairie  region  of  Alabama  may  be  tenta- 
r^ely  ranked  in  about  the  following  order  as  regards 
eir  suitability  for  alfalfa : 

First  class:   Black  bottoms,  Avell  drained,  and  drain- 
alluvial  lime  bottoms  containing  a  little  sand. 
Second  class :  ^IsicH  uplands;  shelly  gray  uplands, 
id  rich  chocolate  uplands. 

Third  class :  Poor  gray  to  Avhite  prairie^  and  poor, 
iff  red  or  post  oak  land. 

OTHER  LIME  SOILS. 

As  to  the  suitability  to  alfalfa  of  the  soils  of  the  re- 
ainder  of  the  State,  there  is  much  less  evidence  avail- 
de.  Prom  theoretical  considerations  there  is  every 
ason  for  expecting  alfalfa  to  succeed  in  all  the  lime 
ils  of  the  Tennessee  Valley  region,  and  in  the  narrow 
ne  valleys  in  the  northeastern  part  of  the  State. 
Messrs.  E.  H.  Allison  and  R.  P.  McEntire,  of  Decatur, 
rite  of  their  success  with  alfalfa  in  that  part  of  the 
mnessee  Valley,  and  other  instances  of  success  in  that 
irt  of  the  State  have  been  heard  of,  but  not  confirmed 
'  answers  to  our  inquiries. 

There  is  reason  to  expect  the  best  red  calcareous  soils 
Talladega,  Calhoun,  and  counties  north  of  these, 
give  satisfactory  results  with  alfalfa.      In  a  word, 

ere  is  a  prospect  for  the  successful  growth  of  alfalfa 
rich,  well  drained  lime  soils  in  any  part  of  the  State 

lere  they  occur. 

Rich;  bottoms  in  every  part  of  the  State,  if  not  subject 
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hmg  or  otherwise  injurious  overflows,  and  nc 
wet  OP  too  Bandy,  are  iirobably  suitable  for  alfalfi 
they  are  deficient  in  Uuie  it  can  be  added  with  the  j 

bility  of  profit. 

SANDY  SOILS. 

While  it  is  possible  that  alfalfa  can  be  grown 
garden  conditions,  on  almost  any  soils  in  Alabam; 
it  is  probable  that  it  will  not  be  a  profitable  sale  cr 
upland  saiidy  or  clay  ioils  deficient  in  lime  unless 
are  exceptionally  richi  In  order  for  it  to  be  gro^ 
all  successfully,  on  these  soils,  great  care  will 
qiiired  and  in  many  cawm  heavy  applications  of  i 
manure  or  lime  (tJie  latter  being  supplemented  by 
amounts  of  commercial  fertilizers)  will  be  necessai 
then  becomes  a  question  whether  it  is  more  profital 
these  sandy  uplands  thus  to  coddle  alfalfa  or  to  n 
liardier  forage  plants,  as  hairy  vetch,  cowpeas,  soy  1 
sorghum,  etc.  We  are  certainly  not  yet  in  a  positi 
recommend  alfalfa  for  non-calcareous  upland  soils  ( 
on  a  very  small  seale^  however,  the  great  value  < 
plant  on"  congenial  soil  makes  it  worthy  of  trial 
small  way  on  every  class  of  soils. 

LOCAIi  BXPEIBIMENTS  IX  PROGRESS. 

To  deleniiiiie  tln^  suitability  to  alfalfa  of  each 
principal  soils  of  the  State,  this  station  in  co-ope 
with  the  United  States  Department  of  Agricultur 
fall  arranged  for  an  experiment  with  alfalfa  in 
every  county  in  Alahanin.  The  unusually  dry  fall, 
sitating  late  planting,  and  the  early  occurrence  o: 
and  freezes,  destroyed  the  stand  of  alfalfa  in  many 
experiments  referred  to.  It  is  planned  to  contin 
work  along  this  line. 
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FERTILIZERS  FOR  ALFALFA. 


One  ton  of  alfalfa  hay  contains'  approximatelj'  44  lbs. 
of  nitrogeu,  10.2  Yb^  of  phosphoric  aoid,  and  33.6  lbs. 
of  potash.  Hence  a  crop  of  four  tons  contains  as  much 
nitrogen  as  is  found  in  2,450  lbs.  of  cotton  seed  meal,  as 
much  phosphoric  acid  as  is  contained  in  336  lbs.  of  high 
grade  atiid  phosphate,  and  as  much  potash  as  is  contain- 
ed in  1,075  lbs.  of  kainit.  It  would  cost,  to  buy  all  these 
amounts  of  plant  food  in  the  form  of  commercial  ferti- 
lizers, approximately  |35.00.  Fortunately  not  all  of  thi$ 
is  removed  from  the  soil,  the  greater  part  being  the  value 
of  the  nitrogen,  the  largest  proportion  of  whjch  the  al- 
falfa doubtle^  gets  from  the  air.  It  would,  however,  re- 
quire about  $8.75  worth  of  phosphate  and  kainit  to.  re- 
place the  amount  of  phosphoric  acid  and  potash  which 
would  be  removed  from  the  soil  of  an  acre  by  a  crop  of 
four  tons.  Hence  it  is  evident  that  even  the  richest 
prairie  soils,  if  cropped  for  many  years  in  alfalfa,  will 
nectd  to  have  their  supplies  of  phosphoric  acid  and  pot- 
ash i-eplenished  by  the  application  of  manure  or  ferti- 
lizer?. This  will  be  esix^cially  true  if  Johnson  grass  hay 
lias  previously  been  removed  fi'om  these  soils  for  a  num- 
ber of  years,  thus  making  heavy  drafts  on  the  soil's  sup- 
ply of  these  two  minerals. 

According  to  Wolff,  one  ton  of  alfalfa  hay  contains  70 
pounds  of  lime,  or  280  pounds  in  a  crop  of  four  tons.  In 
three  experiments  on  the  station  farm  at  Auburn  lime 
lias  proved  highly  beneficial  to  the  growth,  permanency 
and  hardiness  of  alfalfa. 

In  the  case  of  soils  not  rich  in  lime  it  will  be  necessary 
from  the  beginning  to  apply  this  material,  as  is  clearly 
shown  in  the  experiments  on  the  station  farm  at  Auburn. 
Not  only  do  lime  and  phosphoric  acid  directly  stimu- 
late the  growth  of  alfalfa  on  soils  deficient  in  these  min- 
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€eilB,  but  their  pre.sence  is  believed  to  favor  the  dev 
ment  of  tubercles,  on  the  abundance  of  which  largel 
^  pend«  the  thrift  of  the  alfalfa  plant.  From  6  to  12 
rels,  equal  to  ^  to  1  ton  of  unslaked  lime,  or  to  at  le 
to  1^  tons  after  slaking,  may  be  applied  per  acre.  Li 
(or  the  use  of  manure  or  wood  ashes)  will  be  indi 
sable  for  alfalfa  on  acid  soils,  of  which  there  are 
areas  in  Alabama.  To  test  a  soil  for  acidity,  a  str 
blue  litmus  paper  should  be  kept  in  contact  witl 
moist  soil  until  damp.  If  the  soil  is  acid  the  color  o 
paper  will  change  to  pink.  On  application  to  the 
litmus  paper  for  this  test  will  be  furnished  free. 

Where  theiv  is  no  local  experience  to  guide  one  i 
lecting  fertilizer,  the  following  formula  (or  stable 
nure),  is  suggested  as  a  fertilizer  for  alfalfa,  in  re^ 
where  the  use  of  cofmmercial  fertilizers  is  general : 

400  ix)uuds  acd  phosj^hate  i)er  a(*re  and  50  jk) 
muriate  of  potash  p(»r  acre. 

The  alx>ve  is  not  intendeil  to  take  the  place  of 
where  the  soil  is  deficient  in  lime,  but  tos  upplemei 
When  lime  and  acid  phosphate  are  both  used  for  any 
they  should  l>e  applied  separately,  and  one  shouL 
worked  into  the  soil  before  the  other  is  applied.  T 
cles  on  the  roots  of  alfalfa  should  supply  it  with  i 
gen.  But  if  the  roots  are  devoid  of  tubercles,  nitra 
soda  or  cotton  seed  may  be  ncK^dcnl. 

FKRTILIZER  KXPKRIMENTS  AT  AUBURN. 

On  reddish  sandy  upland  soil  at  Auburn,  capab 
I.r.>ducing  only  about  10  to  12  Inishels  of  corn  per 
without  fertilizer,  ten  plots  of  alfalfa  were  sown,  ( 
ber  29,  1900.  The  soil  was  not  acid.  All  plots  we 
that  time  fertilized  at  the  same  rate  'per  acre,  nai 
820  pounds  of  acid  phosphate  and  SO  i)Ounds  of  sulj 
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potash.    An  effort  was  made  to  inoculate  the  seed, 

t  this  was  not  entirely  successful. 

A.  good  stand  of  plants  was  found  on  all  plots  the  lat- 

•  part  of  the  following  March  and  the  early  part  of 
mly  when  different  nitrogenous  fertilizers  were  ap- 
ed to  these  plots  as  shown  in  the  next  table. 
iVlfalfa  made  extremely  poor  growth  in  1901  on  the 
)ts  receiving  no  manure.  On  all  plots,  weeds,  leaf  rust, 
sclerotial  diteease  of  the  roots,  and  perhaps  nitrogen 
rvation,  killed  the  larger  part  of  the  plants.  The  lime 
d  the  stable  manure  plots  suffered  least  and  kept  the 
jt  stands.  No  plot  made  a  yield  worth  harvesting  separ- 
jly.  October  7,  1901,  without  plowing,  an  additional 
lount  of  seed  was  disced  in  on  all  plots.  • 

Again  in  the  phenomenally  dry  summer  of  1902,  the 
alfa  on  most  plots  did  not  yield  enough  hay  to  justify 
ting  it  up.  Howevei',  the  plots  were  clipped  four 
les  in  1902— May  6,  June  17,  Sept.  13,  and  October 
On  the  best  plots,  those  to  which  stable  manure  had 
m  applied  about  15  months  before,  and  which  were 
w  reduced  by  disease  and  dry  weather  to  a  mere  frac- 
B  of  a  stand,  the  yield  was  only  about  one  ton  of  hay 

•  the  entire  season.  The  extreme  drought  of  1902, 
lending  practically  from  the  middle  of  April  to  Aug- 

will  be  recalled  by  most  readers, 
[n  the  summer  of  1902,  the  poorest  plots  of  alfalfa 
re  plowed  up  and  planted  in  New  Era  cow  peas  in 
lis.  These  made  slight  growth,  but  were  kept  clean 
late  cultivation.  The  plots  then  plowed  up  as  being 
)  poorest  w^ere  those  which  18  months  before  had  re- 
ved  per  acre  either  200  i)ounds  of  nitrate  of  soda  or 
)  pounds  of  cotton  see4  meal  or  no  fertilizer. 
September  13,  1902,  inoculated  alfalfa  seed,  20  ll)S. 
the  acre,  were  sown  on  these  plots,  first  running  a 
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disc  liarrow  several  times  over  the  small  growth  ( 
pea  vines,  a  procedure  that  in  ordinary  seasons 
not  suffice  to  dispose  of  a  crop  of  cow  peas  of  the 
luxin-innee,  but  which  is  sometimes  a  satisfactory 
ment  of  cow  i>ea  stubble.  On  all  these  plots  and  nea 
other  plots,  2,000  lbs.  of  slaked  lime  (equal  to  aboui 
lim.  of  unslaked  lime)  were  harroAved  in.  Next 
certain  other  plots  where  the  stand  had  become  vei 
were  plowed  and  sown  in  alfalfa. 

The  stand  of  alfalfa  on  other  plots,  (those 
dghte*  n  months  before  had  been  fertilized  with 
manure  or  lime),  was  thickened  by  drilling  in  ^ 
grain  drill  a  small  amount  of  alfalfa  seed,  mixe( 
sand  to  niak^  the  distribution  more  uniform. 

T\w  yields  of  hay  obtained  in  1903  on  each  pi 
shown  iu  the  folloAving  table : 
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The  results  for  1903  shown  in  the  above  table  mi 
summarized  as  follows: 

(1)  — Spring  and  fall  sowing  afforded  practicalb 
same  yields,  about  one  ton  of  hay  per  acre  the  first 
mer. 

(2)  — Nitrate  of  soda  applied  at  the  rate  of  80  po 
per  acre  with  the  seed  in  spring  failed  to  increase 
yield. 

(3)  — Six  tons  of  stable  manure  more  than  doi 
the  yield  tlie  first  season  when  applied  in  Februai 
fall  sown  young  alfalfa  plants. 

(4)  — ^^Eighteei)  tons  of  stable  manure  eiiabled  al 
to  yield  3.4  tons  of  hay  per  acre  the  third  season 
the  application. 

(5)  — Lilne,  at  the  rate  of  20  barrels  per  acre,  n 
ed  the  third  year  after  application  in  a  crop  practi 
equal  to  that  obtained  by  the  use  of  18  tons  of  s 
manure  at  the  same  time. 

(6)  — The  application  of  both  lime  and  large  am< 
of  stable  manure  together  did  not  increase  the  yieh 
third  year  after  application  as  compared  with  eithe 
plied  alone. 

The  first  cutting  of  hay  was  nearly  pure  alfalfa 
second  contained  considerable  crabgrass,  and  the 
cutting  contained  more  crabgrass  than  alfalfa. 

EFFECTS  OF  LIME  AND  INOCULATION  COMBINED. 

On  October  3,  1902,  three  plots  of  sandy  soil  of 
quality  on  the  Experiment  Station  farm  at  Auburn 
sown  with  alfalfa.  Phosphate  and  muriate  of  pn 
were  used  on  all  plots.  Polt  3  had  neither  lime  nc 
oculation;  plot  4  was  not  limed,  but  inoculated  ai 
lows:  Soil  from  an  old  alfalfa  field  100  yards  di5 
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was  stirred  into  water,  the  seed  dipped  into  this  watw, 
and  then  thirty  bushels  per  acrt^  of  the  same  soil  was  sown 
broadcast  and  harrowed  in  promptly,  riot  5  was  simi- 
larly inoenlated  and  1,000  pounds  pi^r  aere  of  slak«d  lime 
was  applied.  Winter  killing  was  severe  on  all  plots,  but 
much  more  severe  on  plots  3  and  4  than  on  the  plot  which 
was  both  limed  and  inoculated.  Figure  1  shows  in  the 
lower  part  that  on  the  plot  both  limed  and  inoculated 
the  young  plants  had  covered  the  i^round;  fcAv  and  small 
were  the  plants  survivinfj  phuits  on  plot  4,  as  shown  in 
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Fig.  1-  Below,  ground  is  covered  with  young  plants,  which  haye 
been  inoculated  and  limed;  above,  lime  omitted,  and 
groiiQd  nearly  bare. 
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the  upper  part  of  Fiji^re  1.  Fipire  2  shows  t} 
plants  taken  in  April  frcnn  each  plot.  Note  the  a 
ancc  of  tubercles  on  the  plants  from  the  plot  thai 
both  lilned  and  inoculated.  The  liming  and  inocul 
seemed  to  make  the  young  plants  hardier  and  mo: 
sistant  to  cold.  No  one  of  tho^e  plots  was  a  success, 
being  left  at  the  end  of  winter  only  alK)ut  half  a  sta 
plot  5,  and  much  \Qh\^  on  the  other  two  plots.  The 
yield  for  the  season  was  2,2G6  i>ounds  per  acre  when 
ing  and  inoculation  had  been  employed,  while  oi 
other  plots  tluere  ^^'as  not  enough  hay  to  be  raked. 


Fig.  2.  Small  plants  not  inocuated;  central  plant,  not  limed; 
est  plant,  inoculated  and  limed. 
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An  adjacent  plot  was  sown  in  crimson  clover  at  the  same 
time  that  the  alfalfa  Avas  sown,  and  after  the  cutting  of 
the  crimson  clover,  the  same  plot  was  sown  in  June  in 
broadcairt:  sorghum.  The  yields  obtained  give  an  interest- 
ing illustration  of  the  fact  that  under  ordinary-  conditions 
[>n  sandy  land  unsuited  to  alfalfa,  other  crops  often  fur- 
Qish  a  far  larger  quantity  of  forage.  The  yield  of  crimson 
clover  on  this  adjacent  plo^  was  6,100  pounds  per  acre, 
and  the  amount  of  sorghum  hay  obtained  at  one  cutting 
during  the  same  season  was  13,000  pounds  per  acre. 
These  are  exceptionally  good  yields  of  both  crimson 
clover  and  sorghum.  This  is  an  extreane  case  where  all 
conditions  were  highly  favorable  for  crimson  clover  and 
>'orghum,  and  exceedingly  unfavorable  for  alfalfa. 

FERTILIZER  EXPERIMENTS  ON  PRAIRIE  LAND. 

A  series  of  fertilizer  experiments  on  10  plots  was  be- 
^n  in  1902  in  co-operation  with  Mr.  J.  O.  Hays,  Sumter 
county,  Ala.,  by  whom  the  fertilizers  were  applied  in  ac- 
cordance with  the  writer's  plan.  The  seed  Avere  not  sown 
until  April  3,  only  a  few  weeks  before  the  beginning  of 
the  memorable  drought.  In  the  absence  of  any  consid- 
erable amount  of  rain  until  August  28,  the  fertilizers 
were  without  effect.  No  hay  was  raked,  but  Mr.  Hays 
pei>orts  that  this  alfalfa,  though  sown  late,  "stood  the 
irought  better  than  any  other  forage  plant,  and  is  the 
inly  one  tliat  kept  a  good  lively  green  color,  while  Ber- 
muda grass  was  parched  perfectly  yellow,  and  sorghum 
was  twisted  and  stopped  growing.'- 

It  should  he  added  that  eight  of  tlie  plots  were  inocu- 
lated with  soil  from  an  old  alfalfa  field. 

In  1903  Mr.  Hays  again  undertook  a  fertilizer  ex- 
periment for  this  station.  On  June  13  he  whites :  "Plots 
9  and  10,  the  ones  most  highly  fertilized,  are  the  l)est." 
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Tlus(»  lx)th  received  per  acre  200  pounds  cotton 
meal,  240  pounds  acid  phosphate,  and  respectivel 
*Ukd  100  pounds  of  kainit. 


For  the  prairie  region  it  may  be  said  that  no  fer 
except  stable  manure  has  yet  Ix^n  suflRciently  test 
alfialfa  to  determine  its  suitability.  In  numbers 
stances  stable  manure  has  greatly  increased  the  yl 
alfalfa  on  prairie  lands,  and  the  most  experienced 
ers  of  alfalfa  use  it  so  far  as  tlie  limited  supply  pe 
The  benefit  from  the  use  of  stable  manure  is  a  coi 
exporii  nee  in  west  Alabama,  and  the  application  c 
nure  has  immensely  increased  the  yield  of  alfalfa  < 
lime  land  of  Mr.  J.  A.  Dillard  near  Montgomery,  A 
the  writer  can  testify  from  a  personal  inspection. 

TTowever,  the  question  may  well  be  raised  w-heth 
falta  is  the  best  crop  on  which  to  apply  stable  m 
whidi  is  so  scarce  and  so  sure  to  largely  increa^ 
yield  of  any  crop.  So  far  as  concoms  the  nitrog 
stable  manure,  alfalfa  could  well  dispense  Avith 
For  alfalfa  thoroughly  inoculated  and  on  land  suffi 
ly  well  drained  to  insure  fair  soil  ventilation,  s 
Im»  able  to  obtain  through  its  root  tubercles  unli: 
quantities  of  nitrogen  from  the  air.  On  the  other 
sorghtiia  or  cotton,  not  having  this  means  of  sec 
nitrogan^  would  make  good  use  of  the  nitrogen  ae 
as  of  the  other  constituents  of  stable  manure.  In 
of  the  application  of  manure  to  alfalfa  is  the  fact 
tMs  application  in  winter  promotes  early  develop 
of  tlio  i>lants,  and  forces  the  alfalfa  to  a  sufficient  h 
for  cutting  at  a  time  when  other  forage  is  scarce.  ] 
over,  if  immense  quantities  of  stable  manure  are  m 
will  serve  as  a  mulch,  retaining  the  moisture  in  th 


MANURE. 


27 


and  alleviating  the  eflfecte  of  drought.  On  the  other 
band,  surface  application  of  manure  without  incorpora- 
tion with  the  soil  results  in  great  loss  of  the  valuable 
portions  of  the  manure  and  is  ordinarily  a  wasteful 
method  of  application. 

INOCULATION. 

Alfalfa  belongs  to  that  family  of  plants  able  to  derive 
a  large  part  of  their  niitrogen  from  the  gaseous  nitrogen 
of  the  air.  This  is  done  through  the  agency  of  enlarge- 
ments on  the  roots,  called  tubercles  or  nodules.  With- 
in these  tubercles  dwell  countless  numbers  of  micro- 
scopic vegetable  organisms,  usually  referred  to  as  nitro- 
gen-fixing bacteria  or  germs. 

Root  tubercles  of  alfalfa,  clovei's,  vetches,  cowpeas, 
velvet  beans,  and  other  legumes,  are  essentially  ferti- 
lizer factories  engaged  in  the  manufacture  of  nitrogen. 
Tliis  is  a  fertilizer  material,  which,  when  bought  in  the 
form  of  cotton  seed  meal  or  nitrate  of  soda  or  ammon- 
iated  guano,  costs  about  15  cents  per  pound.  The  im- 
portan-ce  of  the  work  of  root  tubercles  may  be  realized 
from  the  fact  that  a  crop  of  any  one  of  these  plants 
groAving  on  an  acre  usually  contains  from  75  to  200 
pounds  of  nitrogen  in  roots  and  tops  taken  together. 

When  the  germs  necessary  for  causing  tubercles  to 
develop  on  the  roots  of  alfalfa  are  absent  from  the  soil 
and  from  the  seed,  the  roots  of  alfalfa  have  no  tul)er- 
cles.  The  proper  germs,  which  we  may  designate  as  al- 
falfa germs,  are  usually  absent  from  the  sandy  and  non- 
calcareous  soils  of  Alal>ama,  and  often  from  other  soils. 
More  frequently  thei'e  are  a  few  of  the  proper  germs 
present  either  in  the  seed  sown  or  in  the  soil,  so  that 
tubercles  develop  on  a  small  proportilon  of  the  plants. 

A  leguminous   plant  without  tubercles  is  a  drone 
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that  no  farmer  can  afford  to  provide  for.  Such  pi 
depend  entirely  upon  fertilizers  for  their  expei 
Mimigm  or  draw  it  from  the  earth,  thus  impoveris 

tlio  soil. 

Tlie  fanner  has  it  in  his  power  to  cause  tubercU 
develop  on  the  roots  of  his  alfalfa,  and  thus  to  force 
plants  to  provide  their  own  nitrogenous  food,  an< 
enrich  th(.^  land  in  Nitrogen.  When  I^uminous  pi 
form  their  tubercles  without  aid  from  man  we 
speak  of  the  process  as  natural  inoculation.  Ex 
ments  on  a  number  of  soils  fit  Auburn  and  observal 
of  young  alfalfa  plants  in  a  number  of  other  locali 
lead  us  to  conclude  that  the  alfalfa  germ  is  wantin 
ttot  present  in  sufficient  numbers  in  most  of  the  si 
and  (  lay  soils  of  Alabama  that  are  deficient  in  li 
On  such  soils,  the  necessary  germs  must  be  supplie 
the  process  of  inoculation,  or  more  accurately,  by 
ficial  inoculation. 

Tin*  material  used  for  inoculating  alfalfa  may  be 
from  u  lie  Id  Avhere  alfalfa  or  bur  clover  (a  plant  oi 
same  genus)  has  in  recent  years  been  well  sup] 
with  root  tubercles,  or  it  may  be  a  concentrated  pa 
ed  material  now  being  manufactured  in  the  laborat 
of  the  United  States  Department  of  Agriculture. 

To  inoculate  with  soil  we  have  used  the  follo^ 
methods,  depending  on  convenience  and  on  the  am 
of  inoculating  soil  available. 

(1)  With  small  amounts  of  inoculating  soil: 
aluait  a  ]ieck  of  ;^)il  from  an  old  alfalfa  or  bur  cl 
tickl  add  several  gallons  of  water;  stir  well;  alio 
few  minutes  for  settling  and  then  moisten  every  al 
seed  thoroughly  with  the  muddy  water,  which  coni 
Ihr  niMossary  germs.  Then  dry  the  seed  by  mi 
with  them  more  of  the  same  inoculating  earth  in  a 
condition  and  crushed  as  fine  as  possible.  Cover 
promptly. 
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(2.)  With  large  amounts  of  inoculati^ng  earth: 
Moisten  the  seed  as  above;  ^ry  as  above,  if  convenient; 
sow  broadcast  i>er  acre  20  to  30  bushels  of  the  same 
earth  in  as  fine  a  condition  as  possible,  and  harrow  in 
seed  and  inoculating  earth  as  promptly  as  possible.  The 
method  of  inoculation  and  the  am.ount  of  inoculating 
soil  can  be  varied  according  to  convenience. 

Directions  for  use  accompany  the  pure  cultures  sent 
from  Washiington.  Dr.  A.  F.  Woods,  under  whose  di- 
rection this  inoculating  material  is  distributed,  author- 
izes me  to  state  that  the  Department  will  supply  free 
inoculating  material  for  alfalfa  to  any  parties  whose 
names  I  shall  send  in,  and  who  will  furnish  their  own 
seed.  Applicants  Should  state  the  number  of  acres  that 
they  Avill  plant. 

On  prairie  soil  the  writer  has  repeatedly  observed 
that  alfalfa  plants  are,  when  young,  well  stocked  with 
tubercles.  The  cause  for  this  is  evident  from  the  recent 
investigation  of  Dr.  C.  G.  Hopkins,  of  the  Illinois  Ex- 
periment Station.  Under  date  of  February  2,  1904,  he 
writes  as  follows  Avith  reference  to  his  bulletin  now  in 
press,  and  gives  permission  for  this  use  of  his  results: 
"The  inv-esitigations  reported  in  this  bulletin  prove  con- 
clusively that  the  bacteria  of  sweet  clover  are  similar  to 
the  bacteria  of  alfalfa." 

RESULTS  OF  INOCUI.ATION  OF  ALFALFA  ON  SANDY  LAND. 

In  an  inoculation  experiment  with  alfalfa  made  by  the 
writer  in  February,  1897,  the  yield  of  alfalfa  at  the  first 
cutting  was  increased  33G  per  cent  as  the  result  of  in- 
oculation. The  soil  within  the  plots  was  from  a  sandy 
field  near  Auburn,  and  the  inoculating  material  was  the 
dust  sifted  out  of  bur  clover  seed  and  derived  from  the 
soil  on  which  bur  clover  had  grown.    In  several  later 
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field  experiments  the  use  of  bur  clover  earth  has 
dueed  tubercles  and  greatly  increased  the  yield  o 
falfa. 

Figure  2  shoAvs  typical  alfalfa  plants  taken  in  A 
1903,  from  three  plots  at  Auburn,  sown  the  prece 
October.  The  small  plants  on  the  right  had  been  ne 
limed  nor  inoculated  and  were  free  from  tubercles ;  1 
in  the  center  had  been  inoculated,  but  not  limed; 
largest  plant  had  been  inoculated  and  limed,  and 
the  supply  of  tubercles  is  abundant.  Soil  from  ai 
alfalfa  field  was  used  in  this  experfment  as  inocuh 
material. 

INOCULATION  OF  ALFALFA  ON  PRAIRIE  SOILS. 

In  the  light  of  Dr.  Hopkins'  demonstration 
can  now  see  why  it  is  unnecessary  to  inoci 
alfalfa  on  fields  where  melilotus  (sweet  clo 
has  recently  grown,  and  produced  tubercles, 
it  almost  invariably  does  on  prairie  soil, 
would  still  seem  advisable,  however,  to  inoci 
alfalfa  seed  to  be  sown  on  such  prairie  land  as 
not  recently  grown  melilotus.  While  these  germs 
probably  been  widely  distributed  by  wind  and  water 
otherwise,  in  the  prairie  region,  we  have  no  proof 
Ihey  are  present  in  all  fields  of  prairie  land  in  suflS 
msmbers  for  best  immediate  results  with  alfalfa. 

Indeed  the  observation  made  by  Mr.  J.  O,  Haj 
our  fertilizer  experiment  on  gray  prairie  land  in  Gi 
county,  previously  referred  to,  seems  to  indicate 
there  is  an  advantage,  at  least  during  the  first 
months  of  growth,  in  inoculating  alfalfa  on  some 
land.  In  1902,  on  land  which  had  been  used  as  a 
ture  for  a  number  of  yeare,  he  reports  that  on  the 
iiiQnths-old  inoculated  alfalfa    plants  tubercles 
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ibuHLdant,  while  up  to  that  time  none  had  been  found 
)n  the  plots  not  inoculated. 

Relative  to  a  similar  experiment  in  1903,  he  writes 
jnder  date  of  June  13,  1903,  as  follows:  "I  inoculated 
ill  plots  except  No.  8,  which  seems  to  be  the  poorest  of 
iny  of  them.'" 

In  view  of  Dr.  Hopkins'  conclusions,  we  can  now  rec- 
)mmend  that  earth  from  an  old  melilotus  field  be  used 
for  inoculating  alfalfa,  where  this  is  decidedly  more 
convenient  than  to  use  earth  from  alfalfa  or  bur  clover 
ields  or  than  the  pure  culture  of  the  laboratory. 


The  following  is  a  summary  of  results  of  sowing  al- 
falfa on  the  station  farm  during  the  eight  years  that 
work  has  been  under  the  writer's  charge : 

We  have  records  of  fall  sowings  on  ten  different 
lates.  In  every  case  when  alfalfa  was  sown  broadcast 
ifter  November  1,  tjie  stand  was  ruined  by  cold.  In  one 
'ase  alfalfa  sown  as  early  as  October  7,  (1901),  was  al- 
nost  completely  winter  killed.  Plants  from  seed  sown 
IS  early  as  September  13  (1900),  and  as  late  as  October 
19  (1899)  survived  the  winter,  although  in  other  years 
I  considerable  proportion  of  the  sowings  made  in  late 
October  resulted  disastrousily. 

We  have  records  of  eight  dates  of  spning  sowing  of 
ilfalfa  on  the  station  farm.  These  point  to  the  first  half 
)f  March  as  better  than  a  later  date. 

In  our  co-operative  experiments  with  alfalfa  in  1903- 
L904,  arranged  for  in  nearly  every  county  in  the  State, 
fall  sowing  was  made  unduly  late  by  drought,  and  cold 
fveather  came  on  unusually  early,  and  has  been  unusual- 
ly continuous.  Moreover,  in  most  cases  there  was;  in- 
efficient moisture  to  cause  the  young  plants  to  grow 
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rapidly.  Umler  these  conditions,  it  is  estimated 
reports  thus  far  received  that  in  considerably 
than  half  the  expei'iments  the  stand  of  alfalfa  was 
ed.  These  reports  afford  an  interesting  comparii 
the  relative  hardiness  towards  cold  of  the  young 
of  alfalfa,  crimson  clover  and  hairy  vetch.  Th 
two,  when  very  young,  are  almost  equally  sensiti 
cold,  while  hairy  vetch  is  much  hardier  in  this  i 
than  either. 

Alfalfa  has  been  successfully  sown  in  Alabama 
in  the  early  fall  and  in  the  early  spring.  The  pri 
advantages  of  fall  solving  are  the  following : 

(1.)  A  larger  yield  of  hay  obtainable  the  firsi 
mer; 

(2.)  Less  danger  of  having  the  alfalfa  ove 
and  crowded  out  by  crab  grass  and  weeds; 

(3.)  Use  of  teams  in  preparation  for  alfalfa  ir 
ust  and  Sei)tenibcr,  when  tlu^y  would  not  be  eui] 
in  preparing  for  the  usual  crops. 

The  chief  advantages  of  spring  so^^ing  are  as  fo 

(1.)  Fi-eedom  from  risk  of  winter  killing,  to 
fall  sown  alfalfa,  especially  that  sown  late,  is  Uah 

(2.)  Opportunity  to  sow  alfalfa  after  cotto: 
best  of  the  hoed  crops  to  precede  it ; 

(3.)    Usual  better  condition  of  the  land  for  pi 
in  December  and  January  than  in  August  and 
ber. 

> 

Each  reader  must  contract  these  opposaing  adva 
in  the  light  of  his  own  conditions.    By  far  the 
proportion  of  alfalfa  sown  in  Alabama  on  prairii 
is  put  in  after  Christmas,  which  siiiggests  that  i 
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nerally  the  most  convenient  time.  Some  years  it  ifi 
B  only  practicable  time,  the  ground  being  too  dry  and 
rd  in  the  early  fall.  Several  extensive  growers  of  al- 
Ifa  who  sow  chiefly  in  the  spring,  nevertheless  express 
preference  for  fall  sowing  when  there  is  sufficient 
)isture  for  thorough  preparation  and  for  sowing  early 
the  fall. 

Fall  sowing  should  occur  at  a  date  early  enough  to 
rmit  the  roots  to  penetrate  deeply  before  freezes  be- 
a,  and  thus  to  anchor  the  plants  against  heaving.  Not 
ly  are  young  alfalfa  plants  easily  heaved  or  lifted  out 

the  soil  by  alternate  freezes  and  thaws,  but  the  very 
ung  plants  are  otherwise  and  more  directly  injured 

severe  cold  following  mild  weather. 
In  Central  Alabama  we  would  recommend  that  fall 
v^'ing  be  done,  if  practicable,  from  September  15  to 
;tober  15,  with  the  preference  for  the  earlier  part  of 
is  period.  While  a  date  as  late  as  November  1  oc- 
sionally  gives  success,  the  risk  of  winter  killing  is 
m  too  great.  If  alfalfa  cannot  be  sown  before  Octo- 
r  15  in  central  Alabama,  we  would  recommend  that 
s\'ing  be  postponed  until  March. 

The  safest  period  for  spring  sowing  is  from  March  1 
20.  Some  sow  on  prairie  land  as  early  as  February 
y  but  from  February  sowing  at  least  one  instance 
loss  of  stand  from  cold  has  come  under  our  notice, 
hile  seed  sown  in  April  sometimes  succeed,  the  suc- 
5S  is  less  uniform  than  with  March  sowimg.  The  more 
•edy  the  land  the  stronger  the  reason  for  fall  sowing. 

PREPARATION. 

rhere  is  no  field  crop  that  pays  better  for  thorough 
?paration  than  alfalfa.  The  man  who  is  content  to 
ppare  land  for  alfalfa  as  he  would  for  oats  had  best 
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leave  this  crop  to  some  one  else.  The  plowing 
falfa  should  be  deep  and  thorough  and  it  is  hig 
bable  that  subsoiling  on  prairie  and  other  st 
would  be  more  profitable  for  alfalfa  than  for  ai 
field  crop.  Harrowing  must  be  done,  not  once,  1 
two  to  four  or  more  times,  according  to  the  c 
of  the  land.  Usually  two  harrowings  with  a  c 
row  and  two  with  a  tooth  harrow  (including 
given  after  sowing  the  seed)  will  suflSce. 

Harrowing  for  fall  sowing  will  be  most  eff( 
done  within  a  few  hours  after  plowing.  Fo] 
sowing  this  is  less  imperative.  It  is  important 
tween  the  time  of  plowing  and  the  time  of  sowinj 
cient  interval  should  elapse  for  rains  to  compac 
tie  the  soil.  If  sufficient  raiim  does  not  fall  to  » 
soil,  this  should  be  done  by  repeated  use  of  r 
weighted  drag.  One  of  the  tnost  common  causei 
are  to  secure  a  satisfactory  stand  in  alfalfa 
consists  in  having  the  soil  too  loose  at  plantiB 
For  fall  sowing,  plowing  should  occur  at  least 
weeks  before  the  seed  are  to  be  sown.  If  alfa] 
be  sown  about  the  first  of  March  the  plowing 
done  in  November  or  December,  or  January,  mc 
factorily  than  just  before  planting.  Land  pic 
fore  Christmas  will  only  need  to  have  the  surfa 
freshened  with  the  harroAv  at  the  time  of 
While  the  above  statements  embody  the  gen^ 
perience,  success  sometimes  attends  the  sowing 
seed  immediately  after  plowing.  A  farmer  in  th 
eastern  part  of  Texas  w  ho  has  many  hundred 
alfalfa,  describes  his  method  of  preparation  < 
prairie  for  alfalfa  as  folloAvs:  "I  use  a  dis€  pi 
four  good  mules,  run  a  subsoil  plow  drawn 
mules  eighteen  inches  deep  behind  the  disc, 
follow  with  a  dmc  harrow  with  four  mules,  th 
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the  land  with  an  implement  eight  or  nine  feet  long  and 
Ive  feet  wide,  made  by  2x6's  spiked  together;  six  mules 
iraw  this.  I  can  reverse  the  float,  turn  it  over  and  use 
it  to  level  the  land  in  rougji  places.  I  am  not  yet  ready 
to  seed  this  land  prepared  in  this  way.  I  must  have  a 
rain  on  it  that  will  settle  it  and  take  the  air  cells  out, 
Fhen,  with  a  light  toothed  harroAV  I  break  the  surface, 
50W  the  seed  with  a  wheelbarrow  seeder  and  cover  with 
I  light  harroAv  followed  by  a  heavy  steel  roller.  Good 
)lack  land  seeded  in  this  way  will  return  |40  or  $50  per 
icre  every  year,  at  very  little  cost  for  labor." 

One  grower  in  West  Alabama  subsoiled  his  land  for 
dfalfa  last  fall,  but  it  is  too  ^arly  for  the  effects  of 
lubfioiling  to  become  apparent..  One  grower  in  the 
same  neighborhood  harrowed  his  land  seven  times,  an 
extreme  case.  Others  report  satisfaction  from  one  or 
:wo  harrowings,  a  number  often  insuflBcient.  It  should 
je  borne  in  mind  that  preparation  for  alfalfa  is  expect- 
5d  to  suflfice  for  from  three  to  twenty  years,  and  should 
:herefore  be  thorough. 

SOWING  BROADCAST  VERSUS  IN  WIDE  DRILLS. 

It  is  maintained  by  some  parties  that  in  the  Gulf 
States  drilling  alfalfa,  with  such  distance  between  rows 
us  to  permit  of  cultivatJon,  will  be  more  satisfactory 
:han  broadcast  planting.  In  three  experiments  at  Au- 
rarn  and  in  one  at  Uniontown,  drilling  was  unsatisfac- 
X)ry.  On  the  station  farm  at  Auburn  it  was  found  diffl- 
rult  in  planting  by  hand  in  drills  to  avoid  covering  the 
leed  too  deep,  and  it  was  found  that  the  amount  of  cul- 
dvation  required  to  keep  the  grass  and  weeds  subdued 
n  drilled  alfalfa  was  greater  than  it  is  practicable  to 
^ve  to  a  hay  field. 

On  the  Canebrake  experiment  farm  at  UniontoAvn, 
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where  the  drills  wen*  about  24  inches  apart  and  i 
tivation  given,  crab  grass  and  weeds  crowded  1 
fi^^i&€ie  4ii»ii  in  13ie  portion  of  the  field  sown 
east. 

However,  for  h  small  patch  of  alfalfa  kept  foi 
mg  green,  drilling  and  cultivation  may  be  nec 
axid  ilettabfey  wpeeially  on  highly  fertilized  sand; 
filled  with  the  seeds  of  crab  grass  and  w^eeds.  PI 
in  very  narrow  drills  by  the  use  of  gradm  drill 
ftm>rita  meifiod  in  alfalfa-growing  states.  TI 
course  does  net  panait  of  cultivation. 


Most  of  the  successful  growers  of  alfalfa  in  Al 

have  used  alx)nt  20  pounds  of  seed  per  acre,  and 
the  amount  that  has  invariably  been  used  on  the  i 
farm  at  Auburn.  Capt.  John  C.  Webb  uses  40  ] 
The  excellMit  stand  obtained  in  1903  at  the  Can 
station  resulted  from  sowing  a  Idttle  moup  th 
pounds  per  acre.  One  grower  in  Alabama  repo] 
use  of  30  ixmnds,  or  half  a  bushel  of  seed.  Ye 
grower  is  one  who  most  emphasizes  the  presence  o: 
amounts  of  eral)  ^vas^  and  fox  tail  grass,  indi 
that  sowing  large  amounts;  of  seed  is  not  always 
ive  in  crowding  out  weeds,  though  it  has  that  tend< 
If  ten  or  more  acres  are  to  be  soAvn,  it  is  best 
one  of  the  ordinary  patterns  of  seed  sowers  inst 
s<jwiug  by  hand.  The  Cahoon  is  the  one  used  i 
station,  and  this  seems  to  be  in  most  general  use 
Stat(\  One  grow(  i'  makes  use  of  the  seed  attachn 
the  disc  grain  drill,  a  method  whik^h  is  commc 
satisfactory  in  states  where  this  machine  is  in  j 
use.  When  alfalfa  seed  are  sown  by  hand,  th( 
even  distribution  is  obtained  by  dividing  the  see 
two  parts  and  going  over  the  land  twice. 
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-  In  Alabama  alfalfa  should  be  sown  alone  and  not 
vith  grain,  which  is  so  much  used  as  a  nurse  crop  for 
ilfalfa,  clover  and  grasses  in  the  North  and  West. 

In  covering  alfalfa  the  procedure  must  necessarily 
liffer  according  to  local  conditions,  the  preparation  of 
he  land,  and  the  state  of  the  weather.  The  most  com- 
Qon  custom  in  Alabama  is  to  cover  with  a  spike  tooth 
larrow,  teeth  inclined  backward.  An  equally  good  or 
setter  way  employed  by  a  few  growers  is  to  cover  the 
eed  with  a  weeder,  which  affords  a  more  shallow  cover- 
ng  than  any  form  of  harrow.  A  carefully  made  brush 
Irag  can  also  be  used,  but  either  of  the  preceding  imple- 
Qents  is  preferable  .  We  have  found  it  advantageous 
srhen  the  land  is  dry  to  use  the  roller  immediately  after 
owing  and  then  to  use  the  harrow  or  weeder.  This 
irder  could  be  reversed,  but  at  the  risk  of  having  the 
oiled  ^lurface  transformed  into  a  dense  crust,  should  a 
leavy  rain  fall  occur  before  the  seed  germinate.  Co- 
ram, an  authority  on  alfalfa,  advises  that  when  from 
ny  cause  a  crust  has  been  formed  prior  to  the  appear- 
ince  of  young  plants,  that  this  crust  should  be  broken 
irith  weeder  or  harroAV,  even  at  the  risk  of  bringing 
ome  of  the  sprouting  seed  to  the  surface. 

It  pays  to  buy  the  best  alfalfa  seed,  even  though  they 
hould  cost  several  cents  more  than  inferior  seed.  Im- 
ported as  well  as  old  should  be  avoided.  So  far  as  this 
nformation  can  be  obtained,  it  is  desirable  to  purchase 
eed  grown  in  regions  Avhere  love  vine  (dodder)  is  not 
tbundant.  In  any  case  it  is  advisable  to  buy  seed  that 
lave  been  run  through  a  machine  that  is  claimed  to  be 
ible  to  remove  the  seed  of  dodder.  As  indicating  the 
leed  of  buying  the  best  alfalfa  seed,  even  at  an  increas- 
d  price,  one  of  the  farmers  who  is  conducting  one  of 
iVLT  alfalfa  experiments  in  Wilcox  county,  under  the 
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writer's  direction,  reports  as  follows,  under  da 
Jainiary  23,  1904 :  "All  the  seed  seat  from  Washi 
eame  up  leadily  to  a  good  stand.  ♦  •  ♦  The  se 
bought  did  not  make  a  15  per  cent,  stand." 

To  test  the  germinating  power  of  alfalfa,  damp( 
email  pieces  of  cloth ;  place  100  seed  between  th 
pieces  of  cloth.  Then  put  the  whole  thing  in  a  pi 
saucer,  cover  it,  and  leave  it  in  a  warm  room,  repe 
moistening  the  cloth  before  it  dries:  Ck)unt  the  see 
sprout  within  ten  days. 

BEST  0ROPS  TO  PRECEDE  ALFALFA. 

A  crop  selected  to  get  land  in  best  condition  1 
falfa  should  be  one  that  either  leaves  the  land 
and  unusually  free  from  weeds  and  weed  seed,  < 
that  adds  vegetable  matter,  and  hence  enricb^ 
soiL  CSotton  fnlfllls  the  first  requirement,  and  cov 
or  melilotns  the  second.  The  land  that  is  to  be  so 
alfalfa  next  fall  should  be  sown  thickly  in  a  ru 
variety  of  cow  peas  in  May,  1  1-2  to  2  bushels  per 
The  vines  shonld  be  cured  for  hay  about  a  mon 
more  before  the  time  for  planting  alfalfa.  On  soi 
deficient  in  vegetable  matter  it  may  be  profital 
plow  under  the  entire  growth  of  cow  peas.  If  the 
plan  is  followed,  this  mass  of  material  should  be  p 
under  in  ample  time  for  rotting  to  occur,  or  from 
60  days  before  the  date  of  planting.  When  green 
tation  is  plowed  under  at  this  season  it  is  desira 
compact  the  soil  with  the  roller  or  heavy  drag, 
wise  this  vegetable  matter  before  rotting,  will  inju 
ly  dry  out  the  soil  by  preventing  the  rise  of  cap 
moisture  frcmi  the  moist  subsoil.  On  soils  defici( 
lime  the  lime  necessary  for  alfalfa  can  be  applied  1 
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le  green  growth  of  coav  peas  is  turned  under,  thus  has- 
?ning  rotting  and  obviating  the  souring  effect  that  might 
therwise  occur.  Melilotus  furnishes  vegetable  mat- 
?r  and  nitrogen  for  alfalfa,  and  also  by  means  of  the 
ecay  of  its  large  and  deeply  penetrating  roots  assiste 
1  the  drainage  of  prairie  sod'ls.  It  is  advisable  to  let 
oe  carefully  worked  cotton  crop,  intervene  between  the 
iming  under  of  the  second  years'  growth  of  melilotus 
Dd  the  sowing  of  alfalfa  seed.  This  interval  permits 
le  owner  to  free  the  land  from  any  volunteer  plants 
f  melilotus  and  from  weeds. 


One  of  the  important  advantages  of  alfalfa  is  its 
bility  to  grow  in  land  too  thickly  set  with  Johnson 
rass  for  the  profitable  cultivation  of  com  or  even  of 
>tton:  By  the  introduction  of  alfalfa  or  hairy  vetch 
I  to  a  Johnson  grass  meadow,  the  soil  will  be  to  some 
ictent  enriched  in  nitrogen,  the  nutritive  quality  of  the 
ay  improved,  and  the  total  yield  of  hay  increased. 

An  effort  was  made  by  correspondence  with  leading 
powers,  to  learn  whether  the  successful  groAvth  of  al- 
ilfa  in  Johnson  grass  meadoAvs  Avas  conditional  upon 
ich  preparation  of  the  land  as  would  kill  a  large  part 
f  the  Johnson  grass.  The  general  experience  is  that 
Ifalfa  thrives  in  old  Johnson  grass  meadows  even 
hen  the  preparation  for  alfalfa  is  such  as  would  ordi- 
arily  improve  the  growth  of  Johnson  grass.  The  ver- 
ict  was  almost  unanimous  that  Johnson  grass  did  not 
rowd  out  the  alfalfa  in  the  second  oi*  third  year  after 
le  alfalfa  was  sown.  Those  with  the  longest  experi- 
ace  were  as  emphatic  as  others  in  stating  that  alfalfa 
as  quite  equal  to  a  contest  with  Johnson  grass,  hnd 
>me  growers  even  stated  that  the  alfalfa  was  tending 
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to  crrn\  (I  out  the  Johnson  grass.  When  alfalfa 
in  land  stocked  with  Johnson  grass,  fall  sowii 
nte  alf^Iftl  an  advantage  over  its  competitor, 
further  means  of  giving  the  ascendency  to  alfa 
sists  ill  breaking  the  Johnson  grass  land  and 
thickly  with  cow  peas,  cutting  tlie  cow  peas  an 
idil  gm0  tor  hay,  and  turning  under  the  st 
tndfiill  ot  more  before  sowing  alfalfa  seed. 


Among  these  first  rank  must  be  given  we< 
weedy  grasses,  chief  among  which  is  crab  grasj 
grass  jjiid  absence  of  tubercles  have  been  responi 
the  majority  of  failures  that  have  come  under  the 
observation,  Other  weeds  that  have  given  trout 
falfa  on  the  station  farm  are  evening  primrose,  : 
glories,  pepper  grass,  and  even  lespedeza  or  Japai 
Among  weeds  most  troublesome  in  prairie' reg 
cMb  grass,  Bermuda  grass,  Sida  spimosa,  (a  ral 
branched  weed  with  •  small  yellow  flowers  an 
leaves),  morning  glories,  fox  tail  grass,  prairie 
grass,  horse  nettle,  and  cow  itch  vines, 
f  The  only  method  known  for  decreaj^ing  inju 
weeds  is  one  of  prevention  rather  than  cure, 
jury  from  weeds  is  best  prevented  by  growing 
fore  alfalfa,  cotton  or  some  other  crop  requirii 
tul  enltivation.  The  avoidance  of  manure  ma( 
feedinii  liay  abounding  in  weed  seeds  is  also  ad 
Manure  troin  cattle  fed  on  cotton  seed  meal  ai 
Is  the  best  kind  for  alfalfa.  Fall  sowing  is  on 
best  means  of  enabling  alfalfa  to  get  a  start 
umph  over  its  many  enemies  among  the  weeds 
ieious  use  of  the  disc  harrow  and  even  the  use 
weeder  when  crab  grass  has  just  appeared  is  soi 
helpful. 


PRINCIPAL  ENEMIES  OF  ALFALF.\. 
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Dodder,  which  is  often  introduced  in  alfalfa  seed,  is  a 
thread-like,  yellow  vine,  feeding  on  and  destroying  al- 
falfa. MoAving  and  burning  in  place  is  the  most  conven- 
ient of  several  remedies. 

The  most  successful  method  of  combatting  weeds 
consists  in  frequent  mowing  during  the  first  year,  even 
when  the  alfalfa  plants  have  not  attaimed  sufficient 
ieight  for  hay  making.  Repeated  clipping  with  tha 
mower  during  the  first  summer  will  do  much  to  repress 
iveeds  and  to  thicken  the  stand  of  alfalfa  by  making  the 
plants  throw  out  a  greater  number  of  ateiQs. 

Leaf  rust  on  alfalfa,  appearing  in  the  form  of  small 
black  spots  on  the  leaves,  has  been  very  destnictivo  to 
alfalfa  on  the  station  farm,  especially  during  damp 
weather.  When  it  becomes  serious^  iHm  tbiiig  to  do 
is  to  mow  the  alfalfa,  the  new  growth  usually  escaping 
injury  for  quite  a  while. 

A  more  fatal  disease  occurring  on  alfalfa  on  the  sta- 
tion farm  is  a  sclerotial  root  disease  which,  however, 
the  writer  has  not  observed  in  other  alfalfa  fields.  In- 
deed this  root  disease  has  been  the  principal  cause  of 
failure  of  our  most  promising  fields  of  allalla^  a  large 
proportion  of  the  plants  in  certain  fields  being  killed  by 
it 


After  the  young  plants  appear  the  most  effective  aid 
that  can  be  given  them  is  to  use  the  mow(*r  freqiK^ntly . 
Clip  young  alfalfa  whenever  weeds  crowd  it,  and  when- 
ever it  rusts  or  turns  yellow  from  any  cause.  If  the 
growi:h  is  slight,  leave  the  mown  material  on  the  ground 
as  a  mulch  and  fertilizer,  provided  it  is  of  a  kind  that 
will  not  give  trouble  when  hay  is  raked  after  a  later  cut- 
ting. 


CLIPPIXG  AND  DISCING  ALFALFA. 
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Old  alfolfoi  whose  growth  has  been  arrested  ^and  n/ 
has  become  nnthrifty,  is  often  Vtenofitefl  by  prompt  i 
ing,  even  though  the  growth  be  too  light  for  harves 

The  next  mmt  importaiit  Imnfiiieiit  uroally  m 
mended  for  alfalfa  iiiori^  than  a  year  old  is  to  run  a 
harrow  over  it  w'hen  needed.  This  is  sometimes  < 
Itfter  ea<±  eatting,  but  judgment  is  needed  in  this  ma 
The  dises  m  mt  straight  so  as  not  to  cut  off  the  ]^ 
Discing  f?ei*ves  as  a  cultivation  and  to  thicken  the  stai 
old  alfalfa.  On  sandy  laud  at  Auburn  we  have  foum 
weeder  useful  in  jwmg  aifaliiir  iii*liHling  resy 
grass  and  weeds  just  germinated. 

At  Atsburn  crimson  clover  sown  early  in  Octob< 
old  drilled  alfalfa  was  ready  for  cutting  at  the  same 
as  the  alfalfa,  *and  the  combiBed  yield  was  large, 
combination  is  not  advis(xl  except  when  the  stand  c 
falfa  has  become  so  thin  that  it  is  about  time  for  it  1 
plowed  undet*.  -..d 

TOLBRANCE  OP  ALFALFA  TOWARD  OVERFLOWS, 

When  excessive  rains  occur  and  poorly  drained 
remains  saturated  for  a  long  time,  alfalfa  soniet 
take  on  a  pale  yellowish,  sickly  color.  This  plai 
classed  as  among  those  least  a1>le  to  endure  prolog 
saturation  of  tlie  soil.  Yet  the  large  yields  obtaine 
bottom  lands  malce  it  wortb  wbiie  l^b'^lil^  some  dii 
of  injury  from  overflows,  espedWHy  on  soils  so  dra 
naturally  or  artificially  that  the  glhound  soon  dries  i 
the  waters  subside. 

An  overflow  does  not  necessarily  lot/Hm  the  desfchM 
of  the  alfalfa  plants.    Experience  in  other  states 
cates  that  alfalfa  may  psm  safely  through  a  sutm 


43 


ence  of  several  days  if  all  conditions  are  favorable.  Its 
endurance  of  overflow  is  greater  when  the  water  is 
moving  tham  when  it  is  stagnant,  and.  greater  during  the 
cooler  periods  of  the  year  than  when  the  plant  is  in  a 
more  active  stage  of  growth.  The  deposit  of  much  sedi- 
ment on  the  plant,  and  hot,  failr  weather  immediately 
after  the  water  passes  off  are  conditions  unfavorable  to 
recover3^  Rains,  washing  off  the  sedilnent,  are  favor- 
able to  recovery. 

In  a  bulletin  of  the  Texas  Experiment  Station  are 
cited  two  insitances  in  which  alfalfa  in  the  Brazos  River 
bottoms  was  under  water  for  five  or  six  days  in  summer 
without  the  destruction  of  the  stand,  except  where  the 
deposit  of  sediment  wasi  great  or  on  poorly  drained  areas. 
These  are  extreme  cases,  and  refer  to  soil  that  was  well 
drained.  Mr.  R.  P.  McEntire,  of  Decatur,  Ala.,  gives 
his  experience  with  overflow  as  follows :  "In  the  fall  of 
1901  I  sowed  3  acres  October  15,  and  got  a  good  stand. 
In  January  we  had  an  overflow  from  the  Tennessee 
River,  which  was  out  over  the  land  for  two  weeks.  In  a 
few  days  we  had  a  hard  freeze.  Then  on  February  15 
we  had  another  overflow,  which  lasted  10  days.  As  the 
water  went  off  we  had  another  freeze.  When  spring 
opened  I  had  something  like  h|df  a  stand."  It  would 
seem  that  one  might  raise  alfalfa  on  land  naturally  well 
drained  and  where  the  overfloAvs  occur  chiefly  in  winter, 
and  where  it  is  unusual  for  the  water  to  remain  on  the 
land  as  long  as  three  or  four  days  in  winter  or  two  days 
in  the  warmer  part  of  the  year. 
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HARVESTING  ALFALFA. 


A  discussion  of  the  methods  of  harvesting  alfalf 
of  the  machinery  and  devices  employed  would  undu 
tend  this  bulletin.  In  brief,  alfalfa  should  be  curet 
the  shortest  practicable  exposure  in  tihe  swarth  i 
sun.  The  leaves  are  the  richest  portion  of  alfalfa, 
the  hay  is  sunned  too  long  the  leaves  drop  off.  Th 
ferred  time  for  cutting  alfalfa  is  when  about  one-1 
in  bloom,  but  this  varies  with  the  weather  and  wi 
thrift  of  the  plants. 


Alfalfa  is  a  perennial  leguminous  plant,  usefi 
hay,  feeding  green,  pasturage,  and  for  soil  im 
me  t  In  nutritive  qualities  alfalfa  stands  in  the 
rank,  and  when  fed  to  farm  teams  the  ration  ol 
can  be  greatly  diminished.  On  suitable  soil  the  yi 
hay  exceeds  that  of  any  other  hay  plant.  On  j 
soils  in  Alabama  yields  of  more  than  3  tons  pei 
YCie  in  two  instance*  obtained  within  seven  n 
aft:,  r  sowing  the  seed,  and  the  yield  continues  to  m 
for  several  years.  Farmers  report  3  to  5  tons  pe 
as  the  usual  yield  of  hay  per  acre  on  prairie  soil  h 
bama,  and  in  a  number  of  instances  these  yield 
greatly  exceeded. 

Alfalfa  makes  an  unrivaled  hog  pasture,  and  i 
recommended  as  a  pasture  plant  foF  horses  and  e 
Cattle  and  sheep  sometimes  bloat  when  grazing 
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alfa.  Pasturing,  especially  during  the  first  year,  in- 
ures and  sometimes  kills  alfalfa. 

Soils  for  alfalfa  should  be  rich,  well  drained,  Avell 
applied  with  lime  and  vegetable  matter.  Alfalfa  has 
een  repeatedly  demonstrated  to  be  a  success  on  the 
est  grades  of  prairie  soil  on  both  uplands  and  lowlands, 
"here  is  reason  to  believe  that  alfalfa  will  thrive  on  the 
ilme  soils  of  the  Tennessee  Valley  region  and  on  other 
alcareous  soil  in  Alabama,  and  on  fertile,  well  drained, 
lluvial  soils  in  nearly  every  part  of  the  State. 

A  crop  of  4  tons  of  alfalfa  hay  contains  176  pounds  of 
itrogen,  40.8  pounds  of  phosphoric  acid  (equal  to  that 
a  336  pounds  of  high  grade  add  phosphate),  134.4 
oundfi  of  potash  (equal  to  that  in  1,075  pounds  of  kain- 
t,  or  in  269  pounds  of  muriate  of  potash,  and  280  i>ounds 
f  lime.  To  replace  only  the  phosphoric  acid  and  potasli 
y  commercial  fertilizers  an  expenditure  of  about  3^8.75 
t^ould  be  required. 

The  preparation  of  the  land  for  alfalfa  should  be  thor- 
ugh,  including  plow  ing  as  deep  as  practicable,  and  re- 
nted use  of  disc  and  spike  tooth  harrow.  Generally  it 
3  best  to  plow  a  number  of  weeks  before  the  seed  are  to 
e  sown.  A  weeder  or  light  harrow  is  the  preferred  mode 
f  covering  the  seed,  which  are  sown  broadcast  at  the  rate 
f  20  pounds  or  more  per  acre.  Fall  planting  before  Oc- 
aber  15,  when  practicable,  gives  alfalfa  a  start  ahead  of 
reeds,  but  spring  planting  (early  in  March),  is  usually 
lore  convenient. 

Alfalfa,  especially  that  sown  in  the  spring,  requires 
jnd  as  free  as  possible  from  seeds  of  weeds,  crab  grass, 
tc.  Rei)eated  use  of  the  mower  during  the  first  year  is 
he  preferred  method  of  combatting  weeds  in  alfalfa. 

Planting  alfalfa  in  drills  and  cultivating  it  may  be 
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suitable  for  a  small  patch  kept  for  feed  ng  ^reen,  b 
system  Avas  found  impracticable  for  a  hay  field. 

Usually  the  best  crop  to  precede  spring  sown  i 
is  cotton,  especially  if  cotton  follows  melilotus 
clover) .  The  best  crop  to  prepare  the  land  for  fal 
alfalfa  is  cow  peas,  sown  very  thick. 

Numbers  of  farmers  have  found  that  alfalfa  1 
when  sown  on  Johnson  grass  meadows,  holding  it 
at  least  for  the  first  few  years,  agaitast  this  agg 
grass. 

Dodder,  a  yellow  thread-like  growth,  is  a  i 
enemy  of  alfalfa.   One  of  the  remedies  consists  ir 
ing  and  burning.    Seed  merchants  often  pass 
seed  through  a  machine  which  is  claimed  to  remc 
dodder  seed. 

•  On  sandy  upland  soils  at  Auburn  alfalfa  has  i 
forded  very  profitable  yields.  On  such  soils  it  ^ 
heavy  applications  of  lime  or  barnyard  manure, 
is  believed  that  more  profitable  use  can  be  made 
nure.  At  Auburn  neither  nitrate  of  soda  nor  cottc 
meal  very  greatly  increase  the  yield  of  alfalfa  thj 
properly  stocked  with  root  tubercles.  Acid  pho 
and  potash  fertilizers  are  considered  indispensibL 
and  generally  advisable  on  sandy  or  other  soils  n( 
in  lime. 

Inoculation  with  soil  from  old  fields  of  either 
or  bur  clover  greatly  increase  the  yield  of  alfalfa 
ing  on  sandy  land. 

The  germ  that  causes  tubercles  to  develop  on 
clover  (meliltous)  also  causes  tubercles  to  deve 
the  roots  of  alfalfa.  Hence  artificial  inoculation 
falfa  is  not  necessary  when  it  is  grown  on  prairi 
that  has  recently  borne  a  crop  of  melilotus.  Ar 


47 


snlatioii  of  alfalfa  is  probably  advisable  even  for 
irie  soils  when  it  is  uncertain  whether  either  the  me- 
tus  or  alfalfa  germs  are  present  in  great  numbers. 
Q  regions  in  Alitama  wbm  ndtiber  alfalfa,  mdXto- 
nor  bur  elo^-or  is  extensively  grown,  inoculation  of 
ilfa  is  advisable.  For  this  purpose  one  may  use  soil 
n  old  fields  of  '^Hmt  ISteae  plante  or  inoieiiaating 
^arial  prepared  in  the  laboratory. 
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FEEDING  AND  GRAZING  EXPERIMENTS  WITH 
BEEF  CATTLE. 


By  J  .F.  DuGGAE,  R.  W.  Gierke,  and  Jesse  M.  Jones.' 


Summary. 

Using  twenty  young  grade  steers  of  the  beef 
breeds,  the  following  comparisons  of  foods  were  made: 
Cotton  seed  with  cotton  seed  meal  (Lots  II  and  I) ;  sorg- 
hum hay  with  a  mixture  of  cowpea  and  sorghum  hay, 
( Lots  III  and  II ) ;  sorghum  hay  with  shredded  corn 
stover  (Lots  III  and  IV). 

The  feeding  period  covered  84  days,  in  addition  to 
preliminary  feeding.  In  all  rations  a  small  proportion 
of  corn  chop  was  used.  As  much  grain  was  fed  as  the 
appetites  and  health  of  the  steers  permitted.  As  much 
roughness  was  fed  as  the  steers  would  eat 

The  average  daily  gain  per  steer  was  as  follows : 

With  cotton  seed  and  cotton  seed  meal  2 . 23  lbs. 

With  cotton  seed  and  mixed  cowpea  and  sorg-  ' 

hum  hay  1.93  lbs. 

With  cotton  seed  and  sorghum  hay  1 . 19  lbs. 

With  cotton  seed  and  shredded  corn  stover  98  lbs. 

*R.  W.  Clark  was  Assistant  in  Animal  Industry  from  September, 
1899,  to  January,  1903,  when  he  was  promoted  to  a  professorship  In 
the  Utah  A.  &  M.  College.  Jesse  M.  Jones  occupied  the  same  position 
from  January,  1903,  to  April,  1904,  when  he  resigned  to  engage  In 
farming  In  Alabama.  These  gentlemen  had  Immediate  charge  of  the 
experiments  during  the  periods  Indicated.  The  Director  Is  responsl- 
T>le  for  the  plans  of  the  experiments  and  the  preparation  of  this  Bul- 
letin. 
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To  produce  one  pound  of  increase  in  live  weigl 
was  required  of  concentrated  food,  "grain,"  with 
ton  seed  meal  rations  and  sorghum  hay,  4.82  Ihi 
the  mixed  hay  and  cotton  seed  ration,  5.41  lbs. ;  ¥ 
sorghum  hay  and  cotton  seed  ration,  8.12  lbs. ;  ¥ 
corn  stover  and  cotton  seed  ration,  9.41  lbs. 

The  amounts  of  roughness  required  to  prodi 
pound  of  gain  were,  respectively,  6.56,  6.85,  ll.< 
10.23  pounds.  The  cotton  seed  meal  ration  affor 
largest  per  cent,  of  dressed  meat. 

A  decline  in  the  price  of  cattle  while  the  exp< 
was  in  progress  reduced  the  margin  between  the 
and  selling  prices  to  less  than  six-tenths  of  a 
pound,  a  margin  usually  too  narrow  for  profitab 
ing.  On  the  basis  of  the  very  high  prices  of  foe 
prevailing  in  the  winter  of  1903-4,  there  was  with 
ton  seed  lots  a  profit  during  the  fli-st  56  days  of 
perinient,  but  a  loss  after  this  time  with  all  lot 
account  be  taken  of  the  manure. 

On  the  basis  of  moderate  prices  of  feed.  Lot  II  ^ 
at  a  profit  for  84  days.  With  low  prices  of  food, 
II,  and  III  afforded  a  profit,  in  addition  to  the  u 

The  profit  in  feeding  beef  cattle  is  made,  not 
ducing  new  growth  at  less  cost  per  pound  than 
for,  but  in  the  increased  value  of  the  original 
due  to  fattening.   A  margin  of  one  cent  per  poi 
tween  purchase  price  and  selling  price  is  desiral 

About  7  pounds  of  raw  cotton  seed  was  fed 
daily  ration  without  injury  to  the  health  of  the  J 
steer. 

Account  was  kept  of  the  cost  of  food  consul 
three  grade  or  crossbred  steers.  Up  to  the  aven 
of  24.3  months  the  average  steer  consumed  fl8.3{ 
of  skim  milk,  grain,  hay,  and  pasturage,  of 
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it  the  first  year's  food  cost  f  10.45,  and  that  of  the 
I  year  f  7.94.  At  24.3  months,  the  average  weight 
57  pounds,  worth  at  3  cents  per  pound,  $26.01.  The 
je  cost  of  food  per  pound  of  gain  up  to  this  age 
12  cents. 

'eeding  calves  rice  meal  proved  decidedly  inferior 
n  meal.  When  inferior  shredded  com  stover  was 
calves,  37  per  cent,  of  it  was  refused,  and  when 
diredded  corn  stover  was  fed  freely  to  steers,  44 
Dt.  of  it  was  rejected.  The  waste  in  feeding  coarse 
im  hay,  slightly  moulded,  to  steers,  averaged  20  • 

Dt. 

ersey  calf,  kept  stabled  until  6i/^  months  old,  pro- 
manure  (with  accompanying  bedding)  at  the  rate 
pounds  per  day. 

rling  steers,  kept  in  a  barn,  averaged  a  daily  pro- 
n  of  20  pounds  of  manure  per  day,  exclusive  of 

rling  steers  on  rye  pasture  alone  gained  1.67  lbs. 
3er  head. 

de  calves  made  on  pasture  alone  an  average  daily 
f  .72  of  a  pound,  or  151  pounds  per  season.  Grade 
ig  steers  made  an  average  daily  gain  of  1.43  lbs, 
y,  or  307  i)ounds  per  season,  on  native  pasturage 
or  91  pounds  of  live  weight  per  acre.  This  was 
lent  to  a  rental  of  $2.73  per  acre  for  the  land. 
.  co-operative  experiment  made  on  an  unimproved 
land  pasture,  in  Macon  county,  Alabama,  a  study 
ade  of  the  rate  of  growth  of  scrub  cattle  that  re- 
no  food,  even  during  winter,  subsisting  entirely 
tive  pasturage  and  the  winter  range,  and  other- 
Qanaged  in  the  most  primitive  manner, 
ing  a  pasturage  season  of  7  months  the  average 
in  live  weight  and  percentage  of  increase  as  com- 
with  weight  in  the  spring,  were  as  follows : 


^^ktare  cow,  nursing  calves,  59  lbs.,  or  8  per  C 
Heifers  (2  years  old,  etc.  I  ,  172  lbs.,  or  39  per  ( 
Yearlings,  male  and  female,  103  lbs.,  or  38  per  < 
'ih^l^tr'cia^ef^'lll  1^^^    SI  ptf  cent 
Young  steers  and  bulls,  149  lbs.,  or  35  per  cem 
YouTi<r  steers  weighed  for  two  pasturage  seai 
succession  increased  in  weight  42  per  cent,  as  ye; 
and  44  per  cent,  as  two-7ea)N>lds. 

On  tlio  \vi]it(  r  range,  cattle  of  all  ages  beeax 
thin,  and  in  the  opinion  of  the  writers,  it  wou] 
*  been  highl;y  profitable  for  the  owner  to  have  » 
them  with  hay  and  other  food  during  the  winter. 

The  principal  essentials  to  the  profitable  pTO( 
of  beef  cattle  in  Alabama  are  the  use  of  pure-liw 
of  the  beef  breeds,  the  economical  production  of  ] 
pecially  from  the  leguminous  plants,  the  substiti 
this  hav  for  a  part  of  the  grain  ration,  and  an  iri 
study  of  the  best  methods  of  handling  and  ma 
cittla  ■    •  '''' 

Feeding  Expkrimf.nt  With  Grade  Steers 

The  steers  used  in  tliis  experiment  consisted  o1 
teen  head,  l»ouglit  at  Starkville,  Mississippi ;  and  < 
head  ratscKl  cm  the  Station  Farm  at  Auburn.  Tfa 
issippi  steers  were  jsirc^.  by  a  Shorthorn  bull  w 
1700  ixauids,  and  were  out  of  native  cows,  abtt 
fourth  of  the  steers  showing  strong  evidence  of 
blood.  These  streets  were  between  two  and  thre 
old  Avhen  bought.  They  reached  Auburn  Nova 
1903.  The  three  steers  raised  on  the  Station  Fai 
sisted  of  a  lied  Poll  grade,  an  Angus  grade,  and  j 
bred  Holstein -Shorthorn. 
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From  November  5  to  November  20  the  entire  lot  of 
twenty  steers  subsisted  on  a  pasture  where  frost  had 
killed  most  of  the  grass  on  October  24.  November  20 
they  were  placed  on  a  bare  lot  and  the  feeding  of  grain, 
(chiefly  cotton  seed),  and  sorghum  hay  was  b^un.  For 
the  first  week  they  received  only  two  pounds  of  grain  per 
head  daily,  which  was  evidently  insufficient.  This 
amount  was  gradually  increased.  Throughout  this  time 
as  much  sorghum  hay  was  fed  as  they  would  eat. 

Our  experience  with  these  steers  confirms  conclusions 
previously  drawn  that  the  feeding  of  grain  to  animals 
intended  for  slaughter  the  same  winter  should  begin 
earlier  in  the  fall  than  is  usual  or  as  soon  as  the  pastures 
begin  to  fail.  November  and  December  are  months  in 
which  cattle  on  pasture  shrink  rapidly,  and  doubtless 
a  little  grain  at  this  time,  even  while  the  cattle  are  on 
pasture,  will  avoid  this  source  of  loss. 

During  the  entire  time  of  the  experiment  each  lot  of 
cattle  received  as  much  forage  as  it  would  consume.  The 
kinds  of  forage  fed  to  each  lot  are  stated  below.  An  ef- 
fort was  made  to  make  each  lot  of  steers  consume  ap- 
proximately the  same  amount  of  grain  or  concentrated 
food.  However,  this  was  found  impracticable,  but  the 
amounts  for  the  different  lots  were  kept  as  nearly  identi- 
cal as  the  appetites  and  health  of  the  animals  would  per- 
mit. 

The  forage  was  fed  in  racks  above  the  grain  trough 
and  was  not  cut,  nor  was  any  of  it  mixed  with  the  grain 
ration  except  such  as  dropped  into  the  grain  trough 
from  the  rack  above. 

It  is  believed  that  there  would  have  been  an  advantage 
in  cutting  a  small  part  of  the  hay  and  mixing  it  with  the 
grain.  Feeding  of  both  grain  and  hay  was  done  twice  a 
day.  Salt  was  accessible  constantly,  and  twice  a  day 
the  steers  were  driven  to  a  pond  for  water.   The  water 
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supply  was  not  satisfactory,  and  during  cold  woathei 
steers  would  not  drink  sufficient  water.  The  feeding 
done  under  a  rough  shed  covered  "WtfSi  ^boapdft  antf 
tens,  and  boarded  up  on  the  north  side.  The  south 
was  left  open  and  each  lot  of  steers  had  at  all  time? 
choice  between  remaining  under  shelter  or  sta 
in  the  small  lots  located  on  the  son^  Al^  ef  the  tee 
pen.  The  lots  were  on  a  steep,  dry,  sandy  and  stony 
side,  well  drained,  and  never  became  deep  with  i 
Evto  in  wet  weather  the  steers  seemed  to  prefer 
lot  to  the  shed.  ... 

The  figures,  which  are  not  all  on  the  same  scale,  \ 
the  steers  as  they  appeared  at  the  end  of  the  experii 

The  steers  were  charged  with  all  of  the  forage  pi 
to  the  rack,  and  what  they  failed  tx^md^WBB  nmAsM 
ding.  The  amount  of  this  refused  material  was  d 
mined  at  several  times  and  the  average  results  are  si 
elsewhere.  i 

RATIONS  FED. 

The  object  of  this  experiment  was  to  eomparei 

(1)  Cotton  seed  with  cotton  seed  inaaL  (Lot  II] 
Lot  L) 

(2)  Sorghum  hay  with  a  mixture  of  cowpea  haj 
sorghum  hay.    (Lots  III  and  II.) 

(3)  Sorghum  hay  with  shredded  corn  stover.  ( 
III  and  IV.) 

All  cotton  seed  was  uncooked. 

On  December  3  the  twenty  steers  were  divided 
four  lots,  each  containing  five  steers.  In  making 
vision  both  the  weights  of  the  steers  and  their  indiv 
conformation  were  used  as  a  basis  for  the  divisiai 
is  believed  that  the  lots  were  very  much  alike  in  avi 
quality  as  well  as  in  weight.  The  weights  of  Lots 
III,  and  IV  on  December  9  were  respectively,  3878^^ 
3858,  and  3889  pounds. 
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ot  II.   Fed  cotton  seed,  corn  chop,  and  a  mixture  of  cowpea 
and  sorghum  hay. 
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ie  interval  from  December  3  to  December  9  was  con- 
•ed  as  a  preliminary  period,  and  during  this  time 
lot  was  fed  on  the  kind  of  food  which  it  was  to  re- 
j  throughout  the  experiment. 

le  experiment  proper  began  on  December  9,  and  con- 
?d  for  84  days,  or  three  periods  of  28  days  each, 
ing  all  periods  the  feed  for  any  given  lot  was  the 
^  in  kind  and  nearly  the  same  in  amount,  the  latter 
?  determined  entirely  by  the  health  and  appetite  of 
iteers. 

le  weight  of  each  steer  was  determined  at  the  begin- 
of  the  experiment  by  three  weighings  made  on  three 
?ssive  days.  Similarly,  the  final  weight  was  the  av- 
p  of  three  daily  weighings,  March  1,  2,  and  3,  1904. 
le  rations  fed  were  as  follows: 
>t  I — Cotton  seed  meaJ,  two-thirds;  corn  chop,  one- 
l ;  sorghum  hay. 

►t  II — Cotton  seed,  three- fourths ;  corn  chop,  one- 
th :  sorghum  hay,  one-half ;  pea  vine  hay,  one-half. 
>t  III — Cotton  seed,  three-fourths;  corn  chop,  one- 
fch :  sorghum  hay. 

>t  IV — Cotton  seed,  three-fourths;  corn  chops,  one- 
th :  shredded  corn  stover. 

;  much  of  each  kind  of  forage  was  fed  as  the  animals 
Id  consume  without  excessive  waste.  The  average 
lint  of  forage  wasted  was  as  follows: 

>t  I — Sorghum,  17.1  per  cent. 

)t  II — Sorghum  and  cowpea  hay,  20.7  per  cent. 

>t  III — Sorghum,  23.5  per  cent. 

>t  IV — Shreddeil  corn  stover,  44.2  per  cent. 

will  thus  be  seen  that  the  waste  of  hay  was  about 
ifth  of  the  amount  fed,  while  the  waste  of  shredded 

was  more  than  double  that  of  hay.  This  wasted 
^  as  well  as  that  consumed,  was  charged  against  the 
s. 
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A  considerable  part  of  the  surghum  hay  had  i 
throng]]  a  heat  in  the  barn,  and  was  somewhat  dis 
cd  and  slightly  moulded.  It  was  all  coarse,  havinj 
grown  in  drills  and  cut  after  the  seed  had  colored, 
cow  pea  hay,  which  constituted  half  of  the  roughnc 
to  Lot  II,  was  not  pure  cow  pea  hay,  but  consis 
cow  pea  hay,  61.5  per  cent. ;  crab  grass,  24.7  per 
weeds,  7.8  per  cent.;  dirt,  (sand,  etc.  raked  up 
hay),  6  per  cent. 

The  corn  stover  was  bright  and  of  fairly  good  qi 
It  had  never  been  baled.     The  corn  chop  wa 
coarsely  ground  to  serve  the  principal  purpose  for 
intended,  viz.,  to  mix  with  the  cotton  seed  in  on 
increase  the  palatability  of  the  seed.    Indeed,  the 
used  during  the  last  three  weeks  of  the  experimei 
slightly  moulded  and  not  relished,  which  may  pari 
count  for  the  relatively  slow  gain  made  at  that  tim< 
foods  used  were  charged  at  the  following  prices, 
are  cost  prices  for  purchased  articles,  and  for 
grown  forage  a  figure  somewhat  above  the  cost  o 


duction : 

Cotton  seed,  per  ton   $14.00 

Cotton  seed  meal,  per  ton   22.00 

Corn  chop,  per  ton   26.00 

Cow  pea  hay,  per  ton   10.00 

Sorghum  hay,  per  ton  ;   6.67 


Shredded  corn  stover,  per  ton   4.00 

The  following  table  gives  by  periods  the  a^ 
amount  of  grain  and  of  roughness  consumed  b; 
steers  in  each  pen,  the  average  weight  per  steer  ; 
beginning  of  each  period,  the  average  gain  per  ste 
day  and  per  28  days,  and  most  important  o 
the  amount  of  grain  and  of  roughness  required  to 
'One  pound  of  increase  in  live  weight.  It  also  g: 
summary  of  results  for  the  first  two  periods  (56 
and  for  the  entire  experiment  (84  days) : 
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Average  residts  of  fedSiii^  eapei'liSktit 

Period  I— Dee.  9^an.  6: 


Average  daily  ration 
per  steer. 


Grain.    iRough- 1     CMef  food 


ness. 


KB 

>  ti>  B 


5  10.88 

(  "io.41 

?  ...... 

C  9.72 


9.46 


13.3 
12.9' 
12.8 
'9.3 


C.  S.  M.  &  corn 
sorghum. 
Cotton  seed, 
scw-^lt  pea, 
Cdtxoa  ieed, 

Btover. 


Lba. 
776 

783 

772 

778 


0  C4 

■3  sa 


IFood  per  lb. 
of  gain* 


,  ^  rt  0? 


Lbs. 
83.4 

63.2 

68.2 

65.0 


Lbs, 
2.97 

2.25 

2.08 

1.96 


g 


Lbs. 
4.10 

5.15 

4.66 

4.81 


Lbs. 
5.06 

6.36 

6.16 

4.71 


eriod  II — Jan.  6-Feh,  S: 


j  11.2 

"ii'.s" 

[  16.4 

12.9 

(  io.i 

12.9 

1  9.3 

9.9 

C.  S.  M. 
sorghum. 
Cotton  seed 
sorg.  and  pea. 
C.  Seed, 
aors^nia^  • 
0.  Seed 


eriods  I-Il — 56  days: 


11. 

C.  S.  Meal 

14! 

sorghum. 

10.4 

C.  seed. 

12.9 

dorg.  and  peas 

9.91 

0.  seed, 

12.9 

sorghum. 

9.38 

C.  seed. 

9.6 

com  stoTer. 

859 

65.4 

2.20 

4.79 

6.38 

846 

66.4 

2.38 

4.37 

5.45 

830 

25.6 

.91 

10.99 

14.14 

833 

14.6 

.52 

17.91 

18.90 

148 

8 

2.51 

4.25 

129 

6 

2.31 

4.49 

83 

8 

1.50 

6.60 

69 

6 

1.24 

7.57 

5.45 
5.57 
8.69 
7.68 


eriod  III— Feb.  3-March  3: 


C.  S.  Meal,  ; 

920 

43.2 

1.52 

7.19 

11.43 

^  10.4 

15.8 

sorghum. 

j  10.5 

C.  seed, 

913 

32.2 

1.16 

9.09 

12.02 

(  9.3 

13.8 

sorg  &  cowpea. 

C.  seed, 

855 

16.4 

.58 

15.89 

23.74 

13.9 

sorghum  . 

1  8.9 

0.  seed. 

849 

12.8 

.45 

19.43 

24.06 

atoTer. 
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Three  Periods — 84  clays: 


Average  daily  ration 
per  steer. 


Grain. 


Rough- 
ness. 


Chief  food. 


1  Avg.  wt.  per 
steer  begin- 
ning. 

Avg.  gain  per 
steer  In  28 
days. 

Lbs. 

Lbs.  1 
192. 

161.8 

100.2 

82.4 

I  Food 
i  oti 


II. 
Ill 
IV. 


10.8 


10.43 
"i.*70 
**9.'22 


14.6 
13.2 


13.2 

io.* 


C.  S.  meal, 
sorghum. 
C.  seed, 
sorg.  and  peas. 
C.  seed, 
sorghum. 
C.  seed, 
com  stover 


Lbs. 
2.23 

1.93 

1.19 

.98 


The  most  important  portion  of  the  above  tables  is 
summaxy  giving  the  results  of  84  days.  From  this 
observe  that  to  produce  one  pound  of  increase  in 
weight  required :  Ro 

Grain.  n( 

Lot  I,  fed  cotton  seed  meal,  sorghum  hay, 
etc  4.82  I 

Lot  II,  fed  cotton  seed,  cow  pea  and  sorg- 
hum hay,  etc  5.41  ( 

IjOt  III,  fed  cotton  seed,  sorghum  hay,  etc.8.12  ]] 

Lot  IV,  fed  cotton  seed,  corn  stover,  etc ...  9 . 41  1( 

This  clearly  indicates  the  superiority  of  cotton  i 
meal  compared  with  an  equal  weight  of  cotton  seed ; 
superiority  of  mixed  cow  pea  and  sorghum  hay  < 
sorghum  hay;  and  the  great  advantage  of  the  ration 
taining  cow  pea  hay  as  compared  with  those  in  which 
roughness  consisted  of  sorghum  or  corn  stover. 

In  rapidity  of  gains  the  rations  stand  in  the  s 
rank.   The  average  daily  gain  per  steer  was  as  folic 


Lot  1,  cotton  seed  meal,  sorghum,  etc  2.23 

Lot  II,  cotton  S(^»d,  cow  pea  and  sorghum,  etc.  1.93 

Lot  III,  cotton  see<l,  sorghum,  etc  1.19 

Lot  IV,  cotton  seed,  corn  stover,  etc  98 
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Effect  of  Feed  ox  Quality  of  Steers. 

le  steers  were  sold  in  the  lots  at  Auburn  to  Phillips  & 
^rmaun,  Packers,  Birmingham,  Alabama, 
iturallv  there  was  considerable  individual  difference 
een  .the  steers,  so  that  the  differences  in  the  price 
jpon  each  by  the  packers  are  not  entirely  chargeable 
le  food  used. 

le  packers'  estimate  of  the  value  of  the  steers  fed  on 
fiifferent  rations  is  shown  by  the  following  table, 
ig  the  selling  prices. 


Prices  of  steers  when  sold. 


03 

00 

SB 

orth 

cent 

orth 

cen 

orth 
ents. 

vail 
lot. 

Principal  foods  fed. 

>  S' 

ft!  ^ 

o  o 

Z 

Z 

Z 

3 

2 

$164.47 

C.  S.  meal,  sorghum. 

5 

166.25 

C.  seed,  pea.  and  sorg. 

2 

3 

134.29 

C.  seed,  sorghum. 

2 

1 

2 

139.55 

C.  seed,  stover. 

hen  sold  Lots  I  and  II  were  judged  to  be  of  nearly 
l1  quality,  and  in  this  respect  far  superior  to  Lots  III 
IV.  The  more  nitrogenous  (narrower)  rations  af- 
pd  the  more  rapid  fattening  and  the  higher  quality 
idged  by  the  eye.  Judged  by  percentage  of  dressed 
:ht  or  shrinkage  during  shipping  from  Auburn  to 
iiingham,  the  steers  fed  on  cotton  seed  meal  (Lot  I) 
*  superior  to  Lot  III,  fed  on  cotton  seed  and  the  same 
:hness.  Taking  the  weights  at  Auburn  as  the  live 
:hts,  and  comparing  them  with  the  amount  of  dress- 
leat  obtained  in  Birmingham,  we  find  that  Lot  I,  on 
>n  si^d  meal  and  sorghum,  netted  54.5  per  cent. ;  Lot 
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II,  on  cotton  seed  and  mixed  hay,  netted  51  pei 
Lot  III,  on  cotton  seed  and  sorghum  hay,  netted  E 
cent. ;  Lot  IV,  on  cotton  seed  and  corn  stover,  nett 
per  cent. 

In  other  words,  on  this  basis  alone,  the  packe 
have  afforded  to  pay  a  premium  of  one-fourth  c< 
pound  gross  for  Lot  I,  in  comparison  with  Lot  ] 
is  but  fair  to  add  that  if  live  weights  in  Birmi 
could  have  been  ascertained  the  percentages  of  < 
meat  would  doubtless  have  ranged  considerably 

Financial  Returns. 

For  56  days, — The  cattle  cost  2%c  per  pound 
vember.  No  charge  is  here  made  for  freight,  sin< 
fraction  of  a  carload  this  was  a  very  heavy  expei 
head,  and  since,  moreover,  the  few  Alabama  cati 
could  have  been  had  without  any  freight  charges 
have  cost  no  more  near  home  than  was  paid  h 
larger  and  more  uniform  lot  of  cattle  in  Miss 
During  the  period  betw^een  the  purchase  of  these 
in  November,  1903,  and  their  sale,  in  March,  19( 
packing  house  in  Birmingham,  Alabama^  the  pi 
cattle  fell.  The  estimated  decline  in  the  price  ol 
of  this  grade  was  about  per  pound.  Hence, 
normal  conditions  and  with  a  market  neith 
vancing  nor  declining,  w^e  should  have  realized 
per  pound  than  the  cattle  actuallj'  brought,  which 
have  given  a  fair  profit  on  each  of  the  four  lots. 

The  price  paid  in  our  lots  at  Auburn  was  3V 
per  pound  for  the  best  ten  steers,  314  cents  per 
for  the  five  steers  ranking  next,  and  3  cents  per 
for  the  five  poorest  steers.  - 

Since  the  gains  made  by  most  of  the  steers  wer 
unsatisfactory  during  the  third  period,  and  since 
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believed  to  have  been  largely  due  to  the  inferior  quality 
(mouldiness)  of  the  corn  chop  purchased,  we  have  cal- 
culated the  financial  returns  at  the  end  of  56  days'  feed- 
ing, as  well  as  at  the  end  of  84  days'  feeding. 

For  the  56  days  embraced  in  the  first  two  periods  of 
the  experiment,  the  financial  results  were  as  follows : 

Lot  I: 

To  8878  lbs.  live  weight,  at  2%c   $106.64 

To  3948  lbs.  sorghum  hay,  at  $6.67  per  ton  13.16  ' 

2054  lbs.  cotton  seed  meal,  $22  per  ton  22.60 

1025  lbs.  com  chop,  $26  per  ton   13.33 


155.73 

By  4602  lbs.  live  weight,  at  3%c  and  3^c  $153.69 

Loss  on  5  steers  In  56  days   1.84 

Lot  II: 

To  3915  lbs.  live  weight  at  2%c   $107.58 

To  1S05  lbs.  cowpea  hay,  at  $10  per  ton..  9.02 

1805  lbs.  sorghum  hay,  at  $6.67  per  ton  6.02 

1940  lbs.  cotton  seed,  at  $14  per  ton   10.88 

970  lbs.  corn  chop,  at  $26  per  ton   12.61 


146.11 

By  4563  lbs.  live  weight  at  3^2^   159.71 

Oiiin  on  5  steers  in  56  days   IS, 60 

Lot  III: 

To  3858  lbs.  live  weight,  at  3%c   $106.10 

To  3608  lbs.  sorghum  hay,  at  $6.67  per  ton  12.03 

1844  lbs.  cotton  seed,  at  $14  per  ton. ...  12  91 

923  lbs.  com  chop,  at  $26  per  ton   12.00 


143.04* 

By  4277  lbs.  live  weight,  at  3^4  and  3c. .  $132.40 
Loss  on  5  steers  in  56  days    10.64 

Lot  IV: 

To  3889  lbs.  live  weight,  at  2%c   $106.95 

To  2676  lbs.  shredded  com  stover,  at  $4 . .  5 . 36 

1756  lbs.  cotton  seed,  at  $14   12.29 

878  lbs.  com  chop,  at  $26   11.41 


136.20 

By  4237  lbs.  live  wt,  at  3%,  3^,  and  3c  $133.78 
Gain  on  5  steers  in  56  days    2.6S 
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In  this  period  of  56  days  there  is  a  profit  of  ^ 
from  the  lot  fed  on  a  mixture  of  cowpea  and  sor 
hay  and  cotton  seed ;  a  profit  of  |2.58  from  the  lot  1 
corn  stover  and  cotton  seed ;  a  slight  loss  from  Lc 
the  lot  fed  an  cotton  seed  meal ;  and  a  considerabl 
from  the  lot  fed  on  cotton  seed  and  sorghum  hay. 

For  8-4  days. — During  the  third  period  of  28  daj 
cattle  in  all  lots  made  very  slight  gains,  largely  d 
is  believed,  to  the  poor  quality  of  the  corn  cho] 
during  the  last  three  weeks  of  the  experiment.  ] 
the  unsatisfactory  results  of  the  third  period  g: 
reduce  the  financial  returns  for  the  entire  experim 
84  days. 

Financial  returns  for  5  steers  per  lot  for  8Jf  dayt 
low,  medium,  and  high  prices  of  foodstuffs. 


Low. 

1  Medium. 

Hi 

Cotton  seed,  per  ton   

$10.00 

$12.00 

$14 

Cotton  seed  raeal  per  ton 

18.00 

20.00 

22 

Corn  chop,  per  ton   

20.00 

23.00 

26 

Cowpea  hay,  per  ton  

5.00 

7.50 

10 

Sorghum  hay,  per  ton.. 

4.00 

5.00 

6 

Shredded  corn  stover,  ton 

2.50 

3.25 

4 

Lot  / 

By  .5  steers,  selling"  price. . 
To  5  steers,  bought  at  2?^c, 
To  food  fed  


JProflt  or  liO^s   

'  Lot  11,  ' 

By  5  steers,  selling  price . . 
To  5  steers,  bought  at  2^c. 
To  food  fed  


profit  or  Iioss. 


Lot  in. 

By  5  steers,  selling  price. . 
To  5  steers,  bought  at  2?^c. 
To  food  fed   


Dr. 

106  64 
55.5.5 


Profit 


107  58 
39.81 

Profit 


Profit  or  liOss  

"Tot  7r. 

By  5  steers,  selling  price . . 
To  5  steers,  bought  at  2%q. 
To  food  fed  


Profit  or  Los9  . 


106.10 
36.56 

8.87 


lOfi  95 
29.50 

Profit 


Cr. 
164  47 


2.2« 


166  25 


1».8t$ 


134  29 


liORfl  . 

139  55 


3.10 


Dr. 


106  64 
64  03 

6.20 


107.58 
47  94 

Profit 


106.10 
44.38 

16.19 


106  95 
32.99 

0.89 


Cr. 
164.47 


166  25 


10.78 


134.29 


139  55 


tL088. 


Dr. 


106  64 

74  55 

16.72 


107..'>8 
60  31 

0  64 


106  10 
.53  24 

25.05 


106  95 
41.38 

8.78 
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At  the  abnormally  high  prices  of  feed  prevailing  dur- 
?  the  past  winter,  there  was  a  financial  loss  with  every 
:  of  steers  fed  for  84  days.  On  a  basis  of  medium 
ices  for  food  stuffs  on  the  farm,  Lot  II,  fed  on  mixed 
wpesi  and  sorghum  hay,  cotton  seed,  and  corn  chop, 
'orded  a  profit  of  $10.73,  in  addition  to  the  value  of 
?  manure,  all  other  lots  entailing  a  loss.  With  un- 
ually  low  prices  for  food,  every  lot,  except  Lot  III,  af- 
•ded  a  profit.  Lot  II  leading. 

Whatever  the  price  of  feed  the  ration  of  mixed  cowpea 
d  sorghum  hay,  cotton  seed,  and  corn  chop,  was  the 
)st  profitable. 

As  before  stated,  the  fall  in  the  price  of  fat  cattle  be- 
een  the  time  of  purchase  and  of  sale  of  these  cattle 
s  about  half  a  cent  per  pound.  Had  there  been  a  sta- 
nary,  instead  of  a  declining  market,  there  would  have 
m  an  additional  credit  of  at  least  |20  for  each  lot,  or 
Iticieut  to  make  a  profit  on  every  lot  except  Lot  III, 
th  food  stuffs  at  the  highest  rating, 
rhe  production  of  beef  in  the  South  should  be  thought 
as  two  distinct  lines  of  bu^^iness,  which  may  be  com- 
led  on  one  farm  or  which  may  be  entirely  separate, 
ese  divisions  are:  (1)  The  growing  of  cattle  from  the 
ae  of  conception  until  the  animal  has  reached  suffi- 
nt  size  to  be  fed  or  finished  for  market,  which  is  usu- 
y  when  a  grade  of  the  beed  breeds  is  between  two  and 
'ee  years  of  age;  (2)  Feeding  or  finishing  cattle,  usu- 
y  between  two  and  three  years. 

rhe  first  operation  to  be  most  highly  profitable  re- 
ires  an  abundance  of  good  pasturage  and  the  almost 
elusive  reliance  on  foods  grown  on  the  farm,  many 
which  could  not  be  marketed  at  all  unless  first  cou- 
nted into  some  form  of  livestock.  In  feeding  operations 
the  other  hand,  use  can  often  be  made  of  purchased 
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food,  esi)ecially  of  cotton  seed  meal.  But  even 
ing  cattle  in  winter  there  will  be,  as  a  rule,  m( 
profit  to  the  farmer  who  utilizes  crops  raised  on 
land,  for  example,  such  foods  as  were  fed  in  thu 
ment  to  Lot  III. 

It  is  generally  recognized  in  states  where  i 
numbers  of  beef  cattle  are  fed  for  market  fron 
months,  that  the  profit  consists  chiefly  in  buyiu 
at  a  low  price  per  pound  and  in  selling  them  w 
tened  at  a  considerably  higher  price  per  pound, 
common  saying  that  the  difference  between  the 
and  the  selling  price  must  be  at  least  one  cent  pe 
if  the  feeder  is  to  obtain  a  satisfactory  profit  in  { 
to  the  manure. 

Readers  are  cautioned  against  concluding  thi 
tain  feeding  operation  is  unprofitable  simply 
every  pound  of  increase  in  live  weight  has  co 
than  the  same  pound  will  sell  for.  The  profit  lie 
in  the  enhanced  value  of  every  pound  of  the  i 
weight  when  feeding  was  b^un,  an  increase  in  v; 
to  the  superior  quality  (or  degree  of  fatness)  oi 
ished  steer.  The  following  example  of  a  steer  \ 
900  pounds  when  feeding  was  begun,  may  make 
portant  statement  clearer : 

Dr. 

To  cost  of  feed,  100  days,  at  12c  per  day   $12. C 

By  value  of  200  lbs.  increase  In  wt,  at  8%c  

By  Increased  value  of  original  wt.  900  lbs.  at  Ic. . . . 


Profit   14.5 

$16.5 

Here  the  feed  cost  more  than  the  value  of  the 
ed  weight,  or  one  pound  of  gain  cost  6  cents,  but 
only  3Voc.  Yet  this  transaction  was  directly  pr 
to  say  nothing  of  the  indirect  profit  from  the 
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,nd  from  the  utilization  of  food  that  would  otherwise 
lave  been  wasted. 

The  essentials  to  the  highest  profit  in  producing  beef 
a  Alabama  are : 

(1)  The  use  of  thoroughbred  bulls  of  the  beef  breeds, 
nd,  aa  soon  as  practicable,  of  dams  having  some  beef 
lood; 

(2)  Abundance  of  good  pastures; 

(3)  Economical  production  on  the  farm  of  cowpea, 
orghum,  and  other  hay,  and  other  foods  needed  in  win- 
&ring  cattle  ; 

(4)  Intrusting  the  care  of  cattle  to  men  who  have 
tudied  the  business  both  of  crop  production  and  of 
ceding; 

(5)  Increased  attention  to  marketing,  including  the 
aising  of  such  numbers  of  beeves  and  of  such  quality  as 
-ill  be  worth  shipping  in  carload  lots  to  the  best  mar- 
ets  North  or  South;  equitable  freight  rates;  increased 
ppreciation  on  the  part  of  local  butchers  of  the  super- 
)r  value  of  well  bred  and  well  fattened  beeves ;  and  co- 
peration  in  selling  and  shipping. 


This  was  good  throughout  the  experiment,  with  the 
sception  of  an  occasional  case  of  scouring.  The 
inclusion  was  drawn  that  for  these  particular  lots  of 
:eers  fed  the  specified  kinds  of  roughness  ad  libitum  it 
J  not  safe  to  feed  more  than  7.5  pounds  of  cotton  seed 
leal  per  day  per  steer  to  steers  fed  as  those  in  Lot  I, 
or  more  than  7.8  pounds  of  raw  cotton  seed  to 
ot  II,  nor  more  than  7.5  pounds  of  raw  cotton  seed  to 
ot  III,  nor  more  than  6.9  pounds  of  raw  cotton  seed 
)  Lot  IV,  which  also  received  corn  stover.  Although 
jTn  stover  is  considered  as  constipating,  yet  cotton 
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seed,  a  very  laxative  food,  had  to  be  fed  in 
amounts  with  the  above  named  roughness  thj 
fed  with  cow  pea  hay  and  sorghum,  both  of  w 
considered  more  laxative  than  the  stover.  Oui 
ence  that  between  7  and  8  pounds  is  the  maximi 
ration  of  raw^  cotton  seed  which  can  be  gafel; 
steers,  without  inducing  scouring,  agrees  clos< 
results  at  the  Oklahoma  Station,  where  the  m 
amount  recommended  was  8  pounds.  (Okla.  S 
No.  58,  p.  37). 

Manure  produced. — As  elsewhere  stated,  th 
spent  far  more  time  in  the  yards  than  under 
and  most  of  the  manure  dropped  in  the  yards  i 
due  to  drainage  of  lots. 

About  a  week  aftei'  the  steers  were  sold,  all 
nure  lying  under  the  sheds  and  also  the  thick 
manure  extending  out  about  six  feet  from  tl 
was  weighed  before  being  hauled  to  the  fields.  1 
amount  hauled  out  from  the  four  sheds  aggr^j 
600  pounds  of  excellent  manure.  Making  al 
for  that  produced  during  the  preliminary  peri 
estimated  that  about  27,000  pounds  was  produ 
ing  the  84  days  of  the  experiment  proper.  ] 
words  there  was  saved  from  the  sheltered  manu 
I6V2  pounds  of  manure  per  steer  daily,  and  d 
the  amount  wasted  was  much  greater.  No  bedd 
used  except  the  rejected  stems  of  the  hay  and 
Bedding  should  have  been  used.  At  $2.00  per 
manure  saved  would  average  an  additional  c 
$6.75  per  lot. 


To  afford  final  conclusions  as  to  the  cost  of 
ing  beef,  it  will  be  necessary  to  raise  a  numbei 
mals  in  different  years  and  under  widely  differ 
ditions.    How^ever,  the  following  data  based  or 
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suits  with  three  steers  is  offered  as  a  preliminary  con- 
tribution to  our  knowledge  on  this  subject. 

An  account  was  kept  of  the  amount  of  food  consum- 
ed by  each  of  three  calves  from  the  age  of  two  or  three 
weeks  until  taken  from  the  pasture  at  the  end  of  the 
second  grazing  season,  November  1,  1903,  when  we  were 
offered  3  cents  per  pound  for  them  by  a  local  butcher. 
These  animals  were  Dangus,  a  steer  sired  by  a  register- 
ed Angus,  and  out  of  a  large  cow  that  seemed  to  be 
about  %  Jersey;  Toom,  a  steer  sired  by  a  registered 
Eed  Poll  bull,  and  out  of  a  large  native  cow,  apparently 
a  Shorthorn  grade;  Holstein,  a  cross-bred  Shorthorn 
Holstein.  All  of  these  were  dropped  between  Septem- 
l)er  21  and  December  17,  1901.  The  history  of  these  in- 
dividuals is  a>s  follows:  For  the  first  one  or  two  weeks 
after  birth  the  calves,  then  belonging  to  private  indi- 
viduals, subsisted  on  the  milk  afforded  by  one  teat  of 
the  dam.  One  of  these  calves,  Holstein,  dropped  on  the 
Station  Farm,  was  never  allowed  to  suck,  but  was  fed 
for  <  he  first  few  weeks  on  whole  milk  or  part  whol^  milk. 
The  account  for  food  stands  as  follows : 
Dan  ejus— 

Dr.  Cr. 

2009  lbs.  skimmed  milk,  at    $5.02 

172  lbs.  bran  and  com  meal,  first  winter,  at  Ic   1.72 

214  lbs.  leguminous  hay,  first  winter,  at  %c   1.07 

180  lbs.  grain,  first  spring  at  Ic   1.80 

Eight  months'  pasturage  at  25c   2.00 

294  lbs.  cotton  seed,  second  winter,  at  %c   1.84 

132  lbs.  cotton  seed  meal  and  wheat  bran,  second  win- 
ter, at  Ic    1.32 

399  lbs.  hay,  second  winter,  at  l-3c   1.33 

86  lbs.  green  rye,  at  %c  11 

Sh^2  months*  pasturage,  at  30e   2.55 

To  cost  of  food  up  to  age  of  25  months   18.76 

By  weight  at  25  months  (Nov.  1,  '03)  888  lbs.  at  3c. .  26.64 
Excess  of  value  over  cost  of  feed   7.88 

$26.64  126.64 

Cost  of  food  per  pound  of  live  weight,  2.11c. 
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Toom  (V2  R^d  Poll)  — 

Dr. 

2100  11)8.  skim  milk,  at  He    $5.25 

131  lbs.  wheat  bran,  first  winter,  at  Ic   1.31 

248  lbs.  rice  meal,  first  winter  and  spring,  at  %c   1.55 

311  lbs.  leguminous  hay,  first  winter,  at  %c   1.55 

8  months'  pasturage,  at  25c   2.00 

361  lbs.  cotton  seed,  second  winter,  at  %c   2.25 

180  lbs.  wheat  bran  and  cotton  seed  meal,  second  win- 
ter, at  Ic   1.80 

484  lbs.  sorghum  hay,  second  winter,  at  l-3c   1.61 

86  lbs.  green  rye,  at  ^c  11 

8^  months'  pasturage  at  30c   2.55 

To  total  cost  of  feed  to  25  months    19.98 

By  848  lbs.  live  weight,  at  3c   

Excess  of  value  of  steer  over  cost  of  feed   5.46 

$25.44 

Cost  of  food  per  pound  of  live  weight,  2.35c. 

Holstein-Shorthotm — 

1554  lbs.  skim  milk,  at  ^c   3.88 

144  lbs.  wheat  bran  and  com  meal  first  winter,  at  Ic. .  1.44 

150  lbs.  leguminous  hay  at  ^c  75 

8  months'  pasturage,  at  25c    2.00 

374  lbs.  cotton  seed,  second  winter,  at  %c   2.35 

200  lbs.  wheat  bran  and  corn  meal,  2nd  winter,  at  Ic.  2.00 

393  lbs.  com  stover,  second  winter,  at  l-5c  79 

51  lbs.  vetch  hay,  second  winter,  at   26 

84  lbs.  green  rye,  at  %c  11 

8^  months'  pasturage  at  30c   2.55 

27  lbs.  cotton  seed  meal  at  1.1c  30 

To  total  cost  of  feed  to  23  months    16.43 

By  865  lbs.  live  weight  at  3c  

Excess  of  value  over  cost  of  feed    9.52 

$25. 9S 

Cost  of  food  per  pound  live  weight,  1.9c. 

From  the  above  financial  statement,  it  will  1 
that  at  the  high  prices  of  recent  years,  the  total  i 
cost  of  food  eaten  by  each  animal  from  the  age  of 
four  weeks  until  24.3  months  old,  averaged  |18.l 
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that  the  value  of  the  average  steer  at  this  age,  weighing 
867  pounds,  was  $26.01.  This  gives  an  average  differ- 
ence  of  |7.62  between  cost  of  food  and  selling  price,  and 
must  cover  the  cost  of  the  calf  at  2  to  4  weeks  old,  and 
other  items  of  expense. 

A  much  more  favorable  financial  showing  could  have 
been  made  had  not  each  of  these  steers  been  used  in  feed- 
ing experiments  during  each  of  two  winters.  There 
was  no  spcial  effort  to  grow  the  ailimals  as  economically 
as  possible  when  economy  conflicted  with  experimenta- 
tion as  to  the  comparative  value  of  foods.  It  is  planned 
to  grow  in  future  a  lot  of  grade  beef  calves  with  the  pri- 
mary object  of  producing  beef  as  cheaply  as  the  condi- 
tions at  Auburn  permit,  and  we  are  confident  that  with 
this  end  in  view  the  cost  can  be  greatly  reduced  below 
the  figures  given  above  by  the  following  changes  in  the 
method  of  handing  the  animals : 

(1)  By  decreasing  the  amount  of  grain  in  winter  and 
the  substitution  for  it  of  leguminous  hay  and  winter  pas- 
tures. 

(2)  By  the  use  of  cheaper  grain  food,  chiefly  cotton 
seed. 

(3)  By  causing  the  calves  to  be  dropped  after  Christ- 
mas and  keeping  them  only  two  winters  if  they  are  ready 
for  market 

In  order  to  make  it  easier  for  each  reader  to  draw  his 
own  conclusions  from  the  data  above  and  to  place  his 
own  local  prices  on  the  foods  used,  the  following  sum- 
mary of  the  average  amounts  of  food  consumed  per  ani- 
mal up  to  the  age  of  24 . 3  months,  has  been  prepared. 
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Average  amount  of  food  consumed  hy  grade 
from  age  of  2  to  4  weeks  to  age  of  months. 

Firnt  year — 
1888  ix)uiids  skim  milk. 
258  pounds  grain. 
225  pounds  bay 

8  months'  pasturage. 

Second  year — 
480  pounds  grain,  chiefly  cotton  seed. 
1276  pounds  sorghum  hay  and  corn  stover. 
81/2  months'  pasturage. 

From  the  above  detailed  data  previously  nol 
learn  tJiat  the  average  cost  of  feed  and  pasturag 
steer  up  to  the  age  of  24.3  months  was  f  18.39.  ( 
the  cost  incurred  during  the  first  year  for  calves  d 
in  the  fall  was  f  10.45 ;  the  cost  of  food  and  pastur 
second  year  was  |7.94. 

The  average  cost  of  food  per  pound  of  live  weij 
2.12  cents,  which  cost  could  have  been  reduced 
prime  object  in  feeding  these  animals  had  cont 
been  tlie  cheapest  production  of  beef. 

Rice  Meal  versus  Corn  Meal  for  Calves 

Calves  dropped  in  the  fall  of  1901  were  used 
experiment.  They  were  grades  of  the  beef  breeds, 
calf  was  fed  a  moderate  ration  of  skim  milk,  ai 
iespe<ieza  (Japan  clover)  hay  as  it  would  eat, 
juuch  of  the  grain  mixture  named  below  as  it  wo 
without  waste.  The  calves  were  first  fed  for  nea 
months  on  the  ration  which  each  was  to  receive 
the  ivxperiment  proper. 

Daring  these  two  months  the  amount  of  graii 
was  small,  and  especially  during  this  time  the  ri< 


Digitized  by 


oved  decidedly  inferior  in  palatability  to  the  corn 
ptal.  Indeed,  it  was  impossible  to  make  the  calves  eat 
flficient  of  the  rice  meal,  so  that  it  became  necessary  to 
e  wheat  bran  as  one-third  of  the  Wi^ht  of '^>jrile6 
[?al  ration,  and  of  course  wheat  bran  likeiriid  CQacmli- 
ted  one-third  of  the  corn  meal  mixture. 
The  experimental  period  proper  extended  from  Janu- 
y  1  to  April  2,  1902,  a  period  of  ninety-one  days.  Tke 
tailed  records  for  each  calf  are  giy^nin  the  table 
:  . •  ■  • . 


Rice  meal  versus  corn  meal  for  calves. 


1 

< 

Name. 

Grain, 
lbs. 

Hay, 
lbs. 

Skim  milk, 

lbs. 

Live  wt. 
Jan.  1.  Lbs. 

Gain, 

■  Breed. 

•e  meal  lot — 

Toora  

FozeUa   

153 
252 

237 
300 

1620 
417 

180 
195 

152 
137 

%  Jmem 

Total   

405 

537 

2037 

375 

289 

rn  meal  lot — 

261 
138 

306 
214 

475 
1609 

192 
125 

150 
200 

%  AngiiA 

%  A&gQi 

399 

520 1 2084 

317 

m 

The  calves  receiving  rice  meal  made  an  average  daily 
in  per  head  of  1.6  pounds,  while  the  lot  eating  com 
?al  averaged  1.9  pounds  per  head. 
To  make  one  pound  of  increase  in  lire  weight,  the  fol- 
ding amounts  of  food  were  needed : 


Rice  Corn 

meal.  iiie<al. 

)8.  grain  required  to  make  1  lb.  of  gain.  •  .1.40  1.24 
>8.  hay  required  to  make  1  lb.  of  gain . , .  .Ii85  1A9 
)8.  skim  milk  required  to  make  1  lb.  gain .  7.04  5.70 
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From  the  figures  given  above  it  will  be  seen  thai 
meal  was  decidedly  superior  to  rice  meal  in  giving 
rapid  growth,  and  in  requiring  a  smaller  amount  o; 
pciar  p&nM  of  iptmVk.  Q»rki^saiM  is  also  mp^ ior  ii 
poiition  and  palatability.  The  rice  meal  used  eiric 
consisted  partly  of  ground  rice  hulls. 

After  an  experience.of  Hre  months  in  feeding  rice 
to  eal'i^  we  ore  to  thi&  eonelnsion  that  it  is  x 
especially  desirable  food  for  calves.  However,  the 
made  by  these  calves  on  rice  meal  indicate  that  wbi 
price  is  very  much  cheaper  than  tiiat  of  com  that  i 
he  tkuB  used.  A  briefer  experience  in  feeding  rice  ] 
suggests  that  it  may  be  found  to  be  a  very  desirabll 
for  calves,  as  also  we  have  found  it  for  hogs. 

SHREOnSiD  COBN  Stotbb  vbbsub  Sobohum  Hai 

During  the  winter  of  1902-03  an  experiment  w; 
gun  to  determine  the  relative  values  of  shredded 
stover  and  sorghum  hay,  using  yearling  cattle, 
which  were  grades  of  the  beef  breeds.  The  ^sxp&t 
was  interrupted  by  sickness  of  two  of  the  animals,  ^ 
was  not  due  to  the  feed.  In  the  fifty  days  before  tl 
terruption  the  rate  of  daily  gain  was  much  greater 
the  sorghnm  lot  than  with  thole  fed  the  corn  stoyei 
latter  was  of  medium  to  poor  quality  and  was  deci 
unpalatable. 

Of  the  corn  stover  offered,  37  per  cent,  remaine 
eaten  in  the  troughs,  although  this  food  was  fed  in 

limited  quantities  as  to  make  the  animals  consul 
large  a  proportion  of  it  as  possible.  During  a  pj 
the  time  the  stover  was  sprinkled  with  brine,  but  th 
not  noticeably  increase  its  palatability. 

The  sori!:hnm  was  eaten  clean.  At  first  it  was  cu 
short  lengths,  but  this  was  found  to  be  unnecessar 
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yearlings  consuming  a  briglit  good  grade  of  sorghum  hay 

fed  whole  as  well  as  when  cut.   The  grain  ration  fed  in  ' 

connection  with  both  the  $Amet  and  the  iKTapgpbraiii  haj 

consisted  by  weight  of  four  parts  cotton  seed,  oae  part 

cotton  seed  meal,  and  one  part  wheat  bran,  a  v^/satie^ 

factory  combination. 

ManubsMabi* 

Manure  from  a  young  calf, — A  Jersey  heifer  calf, 
dropped  October  15,  1901,  was  kept  in  a  box  stall  from 
November  3  to  April  30,  1902,  except  that  for  one  day 
every  two  weeks  she  was  allowed  to  mn  in  a  lot,  and  the 
manure  for  this  day  was  thus  lost.  Pine  leaves  were  I 
freely  used  as  bedding,  and  in  more  liberal  quantity  than 
is  customary. 

The  total  amount  of  manure,  indnding  bedding,  as 
weighed  a  week  after  the  close  of  the  experiment  was 
lG-15  lbs.  pro«luced  in  176  days.  This  is  about  9.4  lbs. 
of  manure  and  bedding  per  day,  which  is  a  larger 
amount  than  would  be  obtained  with  the  usual  amount 
of  bedding. 

During  this  time  this  calf  consumed  204  lbs.  of  wheat 
bran,  323  lbs.  hay  (chiefly  lespedessa  and  crimson  cloTer), 
92  lbs.  of  whole  milk,  and  1191  lbs.  of  skim  milk. 

Assuming  6  lbs.  of  skim  milk  as  e<iuivalent  to  1  lb.  of 
grain,  we  have  a  total  amount  of  feed  eaten,  equivalent 
to  about  740  lbs.  of  grain  and  hay.  Henee  fM  m&tj 
pound  of  air-dry  food  conmuned  thecre  was  produced 
about  2.2  lbs.  of  manure. 

3IanurG  produced  by  yearling  heef  animals. — Begin- 
ning January  17thj  11)02,  the  combined  liquid  and  solid 
manure  dropped  by  six  head  of  yearling  cattle,  most  of 
which  were  grades  of  the  beef  breeds,  was  saved  and 
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weighed  daily.  The  arrangement  for  catching  the  < 
pings  consisted  only  of  the  usual  wooden  manure  g 
and  the  use  of  pine  leaves  as  bedding.  The  floors  o 
stalls  were  of  clay,  and  hence  there  was  some  loss  c 
liquid  manure  from  the  four  steers.  The  cattle  had 
taken  from  the  barn  for  a  short  time  twice  a  da; 
water,  which  represented  the  loss  of  such  manure  as 
dropped  during  a  daily  period  of  about  one-half  1 
From  these  statements  it  will  be  seen  that  the  effon 
rather  to  determine  the  amount  of  manure  that  th( 
mer  could  expect  to  save  from  cattle  of  this  kind, 
under  shelter,  than  to  determine  from  a  scientific  s 
point  the  actual  and  exact  weight  of  the  excreta. 
The  results  for  the  twenty-day  period  were  as  foil 

Solid  and  liquid  manure  saved  from  6  yearlings  ir 

20  days,  excluding  bedding   

Bedding  used  

Total  manure  per  head  daily,  excluding  bedding. . . 
Total  manure  per  head  daily,  including  bedding. . , 
Total  cotton  seed,  cotton  seed  meal,  and  wheat  brai 

fed  

Total  sorghum  hay  and  corn  stover  actually  con 

sumed  

Total  food  

Pounds  liquid  and  solid  manure  saved  per  pound  ol 

dry  food  fed  

At  this  rate  six  yearlings  in  one  month  would  pre 
3600  lbs.  of  manure,  or,  including  bedding,  about 
tons.  In  other  words,  a  beef  animal  weighing  abou 
lbs.  would  produce  a  ton  of  manure  in  about  3  mo 

Grazing  Yearling  Steers  on  Green  Rye. 

For  three  weeks,  beginning  ilarch  11,  1903,  four  , 
ling  steers,  averaging  about  500  pounds  in  weight, 
placed  on  a  field  of  rye,  sown  on  thin  upland  on  the 
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farm  at  Auburn  during  the  preceding  September, 
re  being  placed  on  this  pasture  they  had  for  several 
been  accustomed  to  eating  green  rye  and  had  been 
lowed  to  make  the  All  that  usually  occurs  when  cat- 
^e  first  placed  on  green  food. 

e  increase  in  live  weight  was  1.67  pounds  per  head 
lay. 

e  rye  was  about  two  feet  high  when  the  cattle  were 
?d  on  it,  and  although  too  o\d  and  coarse  to  be  as 
able  as  at  a  younger  stage,  yet  it  was  eaten  clean, 
determine  the  increase  in  live  weight  made  by 
)ughbred  and  grade  cattle  of  the  beef  breeds,  weigh- 
were  made  throughout  the  pasture  season  for  such 
animals  in  the  Station  herd  as  were  kept  continu- 
f  on  pasture.  The  following  table  gives  first,  the 
for  five  calves,  grades  of  the  beef  breeds;  and  for 
mature  cows,  thoroughbreds  and  grades  of  the  beef 
is,  for  the  time  that  they  were  kept  continuously  on 
are. 


Gains  of  Station  beef  cattle  on  pasture  alone. 


Breed. 


Weight  in 
spring. 

Gain,  lbs. 

Days. 

Average 
daily  gai 
lbs. 

345 

160 

214 

.74 

340 

152 

214 

.71 

315 

177 

214 

.82 

455 

95 

214 

.44 

370 

135 

214 

.63 

238 

187 

184 

1.01 

1050 

200 

183 

1.09 

1010 

240 

183 

1.31 

1045 

185 

183 

1.01 

880 

145 

183 

.78 

855 

245 

183 

1.34 

us  

ein  

He  

Ua. . . . 
us  2nd 
entina. 

lie  

Qess . . . 
y  


¥2  Red  Poll. 

^  Angus  

Hoi.  short  . . 
Short  horn  . . 
%  Angus  . . . 
Yj  Angus  . . . 
Red  Poll  . . . . 
Short-horn  . . 
Grade  Angus. 
Grade  Angus. 
Angus   
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From  the  above  table  it  will  be  seen  that  the  a 
daily  gain  of  calves  having  from  50  to  100  per  a 
beef  blood,  was  .72  pound,  and  that  the  average 
gain  of  thoroughbred  and  grade  beef  cows  w; 
pounds. 

The  pasture  was  strictly  unimproved,  or  in  its  n 
condition,  and  consisted  chiefly  of  old  poor  upland 
too  poor  for  cultivation,  on  which  the  principal  { 
lespedeza  and  broom  s^ge. 

In  order  to  determine  the  amount  of  beef  which 
])e  produced  from  an  acre  of  pasture,  a  portion  of  tl 
ture  of  the  Alabama  Experiment  Station  farm  wa 
ed  off  and  four  young  steers  were  kept  on  it  from 
1  to  November  1,  1903.  The  following  table  gi^ 
breeding  of  the  animals,  their  weight  on  April  1,  a 
gain  made  during  the  next  seven  months. 

Oains  made  hy  four  yearling  steers  from  April  1 
vember  1, 190S. 


Name. 


S5 

5  o.   i*  o   "3  2 


Toom  1%  Red  Poll 


DanguB. 
Holstein. 
Cull  


^  Angus 
Holst-shorthom 
Scrub  


590 

848 

535 

888 

555 

865 

445 

715 

25{ 
35S 
31( 
27C 


The  area  in  this  pasture  w^as  13.11  acres,  of 
about  3 . 1  acres  was  covered  by  a  dense  growth  of 
and  other  timber.  On  this  area  the  total  increase 
weight  made  by  the  four  steers  was  1191  pounds, 
the  rate  of  91  pounds  of  increase  in  live  weight  fo 
acre,  including  thickets.   At  3  cents  per  pound, 
equivalent  to  a  rental  of  |2.73  per  acre  for  the 
tract,  although,  if  cultivated,  the  rental  value  of  t 
tire  tract  would  not  have  exceeded  half  this  amoi] 
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Moreover,  in  the  season  of  1903,  when  rains  were  so 
avorably  distributed  for  the  growth  of  pasture  grasses 
he  steers  were  not  able  to  consume  the  entire  growth . 
Ve  estimated  that  there  was  food  enough  for  two  more 
imilar  steers.  For  three  weeks  in  November  this  pas- 
ure  supported  seventeen  two-year-old  steers,  without 
ther  food. 

The  average  daily  gain  per  head  for  the  three  yearling 
teers  with  beef  blood  on  pasturage  alone  was  1.43  lbs. 
nd  the  average  gain  for  the  pasturage  season  was  307 
bs.  per  head. 

Gains  Made  by  Scrub  Cattle  on  Pastures. 

Conditions  of  the  experiment. — It  seemed  a  matter  of 
mportance  to  study  the  gains  made  by  scrub  cattle 
unimproved  natives)  during  the  grazing  season.  Hence 
D  the  spring  of  1901,  an  experiment  was  begun  in  co- 
operation with  a  farmer  living  in  Macon  county,  Ala- 
bama, who  every  year  pastures  a  large  number  of  cattle 
►f  scrub  or  Jersey  blood.  One  of  the  principal  objects  in 
iew  was  to  ascertain  what  class  of  animals,  or  rather 
Luimals  of  what  age,  made  the  most  rapid  gains,  or 
wrought  the  most  profit  to  the  dealer  or  stockman  pastur- 
ng  cattle. 

The  Station  furnished  the  scales  and  its  representative 
veighed  the  cattle  several  times  each  year.  The  pasture 
s  so  large  and  the  cattle  so  wild  and  the  stock  so  fre- 
[uently  changed  by  sales  and  new  purchases  that  only 
'or  a  few  of  the  several  hundred  animals  weighed  are  the 
•ecords  in  any  sense  complete.  However,  by  combining 
he  results  for  the  three  years,  Ave  obtained  averages 
vhich  are  believed  to  have  some  suggestive  value.  The 
pasture  on  which  these  cattle  grazed  consisted  of  old 
ields  and  swampy  thickets  with  a  small  amount  of 
jwitch  cane.    The  principal  growth  relished  by  cattle 
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consisted  (>f  Icspedeza,  broom  sage,  crab  grrass, 
grasses,  and  switch  eane.  This  is  strictly  an  un 
pasture,  no  meA  of  any  kind  having  been  son 
It  is  probably  an  average  native  or  unimproved 
OT)  sandy  land.  Most  of  if  is  made  np  of  (yld  fiolc 
that  have  been  uncultivated  for  many  years,  an 
areas  recmtly  thrown  out  of  ctltiyation.  The  iK>i 
rank  as  poor  sandy  land,  wofi^  pwhaps,  if  in 
tion,  |3  to  |6  p&t  acre. 

Relative  gmnB  dnHnrj  fhr  paMnrage  season  in  i 
scnth  cattle  of  fliff event  ages. 

B,y  averaging  the  results  for  the  different  year 
fbtHttfi'lilit  ^ring  the  porttolS^M  the  pasttn^ 
covei*ed  by  our  weighings  the  daily  gain  made  bj 
ferenf  clnssos  of  stoolc  for  periods  of  138,  183, 
days  (tliese  being  the  respective  intervals 
weighings  during  the  thr<*  ytiffii,  were  as  follow 

Daily  gains  made  hy  scrub  cattle  on  native  pi 

ft  eows  averaged  per  day  

14  heifers  (300  lbs.  and  above)  averaged  

7  yearlings,  male  and  female,  averaged  

4  sucking  calves  averaged  

13  steers  and  bulls  (above  300  lbs.)  average. . 

Tt  was  impracticable  to  make  wei^hinsrs  earl;^ 
in  the  spring  and  late  enough  in  the  fall  to  inc 
entire  pasturage  season.  However,  we  are  c 
that  the  period  dnring  which  cattle  made  avera 
was  at  least  seven  (7)  months,  or  from  April  151 
vember  15th.  Hence,  in  order  to  make  the 
clearer  we  have  calcnlated  from  the  t^^aw  «] 
gains  for  a  pasturage  mmm  of  810  daya  and  tb 
iire  tji von  below :  :  * 
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ains  made  by  scrub  cattle  during  a  season  of  7  months 
on  pasture. 

Value  of  in- 
Lbs.  crease  at  2V^c 

[ature  COWS,  sucking  calves   59    |1.48 

[eifers  above  300  lbs   172    4.30 

earlings,  up  to  303  lbs   103    2.58 

ucking  calves   141    3.52 

oung  steers  and  bulls   149    3.73 

It  is  obviously  unfair  to  compare  the  mature  cows 
ith  the  other  animals,  since  the  slight  gains  made  by 
Jem  are  due  in  large  measure  to  the  tact  that  they  had 
ursing  calves  at  their  sides.  Excluding  the  cows,  we 
nd  that  the  largest  gains  were  made  Ijy  the  heifers  that 
t  the  beginning  of  the  season  weighed  more  than  300 
>s.  It  is  notable  that  the  heifers  should  have  beaten 
[le  steers  of  corresponding  weight.  The  sucking  calves 
lade  considerably  greater  gains  than  did  the  yearlings, 
ut  it  cannot  of  course  be  said  that  sucking  calves  are 
lost  profitable  stock  for  grazing,  for  the  reason  that  the 
razing  of  this  class  of  animals  necessitates  supporting 
he  dam,  whose  gain  is  slow. 

A  more  accurate  idea  of  the  relative  profit  of  grazing 
hese  different  classes  of  animals- may  be  obtained  by 
«certaining  what  per  cent  of  increase,  as  compared  with 
he  weight  in  the  spring,  is  made  by  the  average  animal 
f  each  class  during  the  season  of  abundant  pasturage. 

^ercent  increase  during  pasturage  season  of  7  months. 

Avg.  wt  Per  cent, 

in  spring.  increase. 

yows,  suckling  calves  615   8 

leifers  440  39 

ifearlings,  male  and  female  269  38 

Sucking  calves  272  51 

Steers  and  bulls  428  35 

According  to  this  showing,  if  scrub  cattle  are  bought 
md  sold  at  the  same  price,  the  investment  should  return 
I  gross  profit  of  39  per  cent,  with  large  heifers,  38  per 
jent  with  yearlings  and  35  per  cent  with  steers.  Since 
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the  selliug  price  per  pound  is  considerably  al 
purchase  price,  the  sliowing  is  still  more  fa 
Of  course,  from  this  must  be  deducted  a  numb< 
peuditures,  including  interest  or  rent  and  loi 
death.  If  these  figures  ai*e  representative  they 
tliat  either  one  of  tliese  three  classes  of  scrub  ca 
be  pastui'ed  at  practically  the  same  profit. 

However,  for  cattle  to  be  kept  over  winter 
feed  except  the  range  the  losses  by  death  are 
with  the  calves  and  yearlings  than  with  older  ; 
To  form  a  better  idea  of  the  weights  of  these  s( 
tie,  the  reader  is  referred  to  the  table  in  the  App 

Annual  grov:th  made  by  scrub  cattle  under  ra 
ditions. — It  would  be  of  interest  to  ascertain  the 
from  year  to  year  and  the  average  gains  for  a 
year  under  this  system  of  maintaining  scrub  cat 
out  any  food  in  winter.  From  causes  alluded 
our  records  on  this  point  are  fragmentary,  the  g 
ing  constantly  changed. 

Ten  head  of  cows  averaged  an  annual  increas 
weight  of  only  twenty-four  pounds,  this  poor 
being  attributable,  of  coui^,  to  the  calves  th 
suckled.  The  history  of  five  young  steers,  wei 
intervals  for  two  years  is  of  interest  as  shov 
effect  of  age  on  the  rate  of  growth  of  very  youn 
The  following  table  gives  fehe  details: 


Qrowth  made  by  young  scrub  steers  in  two  yt 


steer  No. 

Weight 

j  first  spring. 

Gain  first 
year. 

•D 

o 

i  ^ 
[•='■  fl  u 

ro  * 

Gain  two 
years. 

1  Lbs, 

1  L&«. 

j  Lhs. 

Lhs. 

218 

120 

170 

290 

238 

128 

190 

318 

326 

168 

172 

340 

304 

88 

170 

258 

234 

64 

178 

242 

A  verage 


From  this  table  we  see  that  the  average  gain  j 
per  year  was  145  pounds,  worth  at  2i/^c  per 
$3.67.    The  increase  made  by  these  young  ste 
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during  the  first  year  42  per  cent  over  their  weights  in  the 
spring.  The  same  steers  made  during  their  second  year 
an  increase  of  44  per  cent,  over  their  weights  of  the  sec- 
ond spring.  In  other  words,  tliere  was  little  difference 
in  the  profits  during  the  two  years,  in  spite  of  the  differ- 
ence in  the  age. 

Loss  of  iceight  by  range  cattle  during  winter. — The 
management  of  this  herd  of  cattle  included  many  mat- 
ters, which  in  the  opinion  of  th<*  writers,  were  at  fault, 
or  could  have  been  improved;  for  example,  the  almost 
exclusive  purchase  of  scrub  or  grade  Jersep  cattle  rather 
than  the  raising  of  calves  from  the  owner's  cows  and 
sired  by  a  thoroughbred  bull  of  any  of  the  beef  breeds. 
Another  great  mistake  in  management,  we  belive,  con- 
sisted in  i-equiring  the  cattle  to  subsist  throughout  the 
entire  winter  wilhout  any  food  whatsoever  except  what 
they  could  obtain  on  the  range  from  canebrakes,  cotton 
stalks,  corn  stalks,  etc.  Since  our  weighing  was  not 
made  until  May  of  each  year,  when  the  cattle  had  been 
on  pasturage  for  about  a  month,  it  is  not  possible  to  esti- 
mate exactly  the  amount  of  decrease  in  live  weight  oc- 
curring between  the  time  that  the  fall  pasturage  failed 
and  that  the  grasses  put  out  in  the  spring. 

Of  22  animals  of  all  ages  weighed  October  1,  1901,  at 
least  a  month  before  pasturage  greatly  deteriorated,  and 
again  weighed  May  7,  about  six  weeks  after  the  pastures 
put  out  in  spring,  64  per  cent  lost  in  weight  during  this 
period  of  six  and  a  half  months. 

The  losses  in  weight  would  have  been  much  greater 
had  our  weighings  been  made  about  November  15th  and 
April  1st. 

It  is  believed  that  the  shrinkage  in  live  weight  during 
the  winter,  the  utter  loss  of  all  food  obtained  from  past- 
ure and  range  from  October  to  May,  and  the  consider- 
able number  of  deaths  during  the  winter,  more  than 
counterbalance  the  saving  of  feed,  which  is  the  only 
point  of  advantage  claimed  for  this  system.  Our  advice 
is  to  winter  only  so  many  cattle  and  those  of  such  qual- 
ity that  it  will  be  feasible  and  profitable  to  supply  them 
with  hay,  if  not  with  both  hay  and  cotton  seed,  after  the 
pastures  or  ranges  fail  in  December,  January,  or  Feb- 
ruary. 
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Weights  and  gains  made  during  the  pasturage  season  by  scrub 
cattle  in  Macon  County. 
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IVcights  and  gains  made  during  the  pasturage  season 
cattle  in  Macon  County. 
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THE  MEXICAN  COTTON  BOLL-WEEVIK 


By  Edwin  Mead  Wilcox. 


Introduction. 

In  twenty  years  the  Mexican  cotton  boll-weevil  (An- 
)lionomus  grandis  Boh.)  has  developed  from  a  rather 
)bscure  species  to  one  of  supreme  importance  with  res- 
pect to  the  production  of  the  world's  supply  of  cotton, 
rhe  infested  regions  are  taking  desperate  measures  to 
Jestroy  the  pest  or  to  adjust  and  modify  the  present 
nethods  of  cultivation  in  such  manner  that  cotton  may 
still  be  grown  at  a  fair  profit  in  the  infested  regions, 
rhe  recent  appropriation  of  $250,000.00  by  the  Congress 
)f  the  United  States  for  the  exhaustive  study  of  the  boU- 
fveevil  problem  from  all  points  of  view  has  given  to  the 
[)oll-weevil  a  national  importance. 

It  seems  desirable  to  present  to  Alabama  cotton 
growers  our  present  information  upon  this  very  impor- 
tant subject  together  with  the  suggested  methods  of 
controlling  the  boll-weevil  should  it  ever  become  estab- 
ished  within  the  borders  of  our  State.  This  bulletin 
may  therefore  be  said  to  result  from  an  application  of 
:he  old  adage,  "forewarned  is  forearmed."  No  claim 
'or  originality  is  made  as  to  the  facts  stated,  but  the 
*eader  is  referred  to  the  papers  mentioned  in  the  Biblio- 
graphy at  the  close  of  the  bulletin  for  the  most  recent 
original  investigations  of  this  subject.  The  facts  given 
in  the  papers  cited  have  been  freely  drawn  upon  in  the 
preparation  of  this  bulletin. 

[ntroduction  and  Present  Distribution  of  the  Boll 

AVeevil. 

The  boll-weevil  probably  crossed  the  Rio  Grande  river 
into  Texas  about  1892 — at  least  that  is  the  opinion  of  the 
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planters  in  that  rejj:ion.  By  1894  it  bad  spread 
dozen  counties  in  southern  Texas  bordering  i 
Rio  Grande  river  and  the  Gulf  of  Mexico.  At  1 
it  was  brought  to  the  attention  of  the  United  SI 
partment  of  Agriculture;  the  Division  of  1 
ogy  commenced  late  during  1894  the  investig 
the  weevil  and  has  continued  this  investigatio] 
present  time.  The  Department  of  Entomolog 
Texas  Experiment  Station  has  also  rendered 
aid  in  the  investigation.  The  recent  appropri 
Congress  has  made  it  possible  to  concentrate  i 
boll-weevil  problem  the  efforts  of  a  large  numbe 
sons  and  the  weevil  is  now  receiving  more  attent 
probably  any  other  insect  pest  in  the  world. 


Fig.  1.  Map  showing  the  distrihution  over  Texas  and  Lo 
the  holl  weevil  at  intervals  since  its  first  appearand 
Bull.       Div.  Ent..  U.  S.  Dept.  Agr.) 
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le  jnap  shown  as  Fig.  I  presents  graphically  the 
ent  known  distribution  of  the  weevil  as  well  as  the 
jice  it  has  made  over  the  area  indicated  since  its  first 
larance  in  1892.  From  a  st;udy  of  the  insect^s  means 
Baching  new  territory  it  has  been  estimated  that 
jveevil  will  be  at  work  througlumt  the  entire  cotton 
of  the  South  in  15  to  18  years.  In  TexMB  during 
past  ten  years  the  weevil  has  made  an  annual  ad- 
e  of  about  50  miles. 

a,ving  this  danger  in  mind  and  to  prtnent  the  ac- 
ital  or  intentional  introduction  of  the  pest  into  the 
e  the  last  Legislature  passed  tlie  Mlowing  law, 
h  is  here  quoted  in  full : 

I  act  to  prevent  and  prohibit  the  impmtation  of 
from  cotton  affected  with  Texan  hoH  toeevU. 

;CTI0N  1. — Be  it  enacted  bij  thr  f.cf/lslature  of  Ala- 
1,  That  no  person  shall  import  or  bring  into  the 
?  of  Alabama  any  seed  from  any  cotton  aflPected  with 
:  is  known  as  the  Texas  boll  weevil ,  nor  the  seed 
any  place  where  the  cotton  has  been  alfected  with 
boll  weevil. 

:c.  2. — Any  person  who  violates  the  pro\isi<)iis  of 
ion  1  of  this  act  shall  be  guilty  of  a  misdemeanoFi 
on  conviction,  shall  be  fined  not  less  than  ten  dol- 
($ilO.O0)  and  not  more  than  five  liimdred  dollars 
0.00).    [H.  877.  Xo.  559.   Approved  Oct.  6,  1903.] 

gislation  can,  after  all,  however,  do  nothing  more  in 
?ase  than  build  up  public  sentiment  and  arouse  inter- 
t  in  the  weevil  problem  and  if  cotton  planters  permit 
veevil  to  become  established  in  this  State  it  will  be 
esult  of  their  own  neglect.  Planters  and  others  will 
^  a  great  benefit  upon  themselves  and  u]>on  the 
g  by  promptly  reporting  and  sendin<>  specimens  of 
suspected  boll-weevil  to  the  Alabama  Experiment 
ion.  All  such  insects  should  be  killed  with  chloro- 
L  or  other  means  before  being  forwarded  through 
mails  and  then  be  enclosed  in  tin  or  wooden  boxes. 
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Amount  of  Damage  Due  to  Boll- Weevil. 

There  is  frequently  a  tendency  to  greatly  exaj 
crop  losses,  but  a  very  conservative  estimate  shois 
the  damage  done  by  boll-weevil  in  Texas  amoui 
nually  to  about  $15,000,000.  The  loss  in  the  we 
fested  counties  of  Texas  is  certainly  fully  one-half 
crop.  If  we  assume  that  the  total  cotton  crop 
United  States  has  a  value  of  $500,000,000  it  will  1 
that  when  the  boll-weevil  is  found  throughout  the 
cotton  belt  the  annual  loss  will  be  at  least  f250,( 
annually.  All  these  estimates  are  based  upon  tl 
ure  of  the  planters  to  adopt  any  measures  to  ch€ 
spread  of  the  pest  or  particularly  in  reduce  the 
of  its  damage.  We  shall  see  that  there  is  mucl 
that  cotton  may  be  grown  at  a  profit  in  the  intefl 
gions  if  the  planters  will  adopt  tin*  modern  met! 
planting  and  cultivation  suggested  and  urged 
Bureau  of  Entomology  of  the  Departmait  of  A 
ture. 


The  female  weevil  deposits  the  egg  in  j 
made  by  eating  into  either  the  square  or  boll, 
cavities  are  made  usually  between  the  middle  a 
tip  in  the  case  of  squares,  but  seem  to  occur  at  r 
in  the  case  of  bolls.   The  length  of  the  egg  stage 
vast  majority  of  cases  varies  from  2  to  5  days, 
been  observed  that  but  a  single  egg  is  usually  de] 
in  a  boll  if  the  female  is  able  to  find  bolls  not  pi 
ed.    This  habit  of  selecting  a  fresh  boll  for  tl 
position  of  each  egg  accounts  for  the  large  nmr 
bolls  injured  by  a  single  female.   It  is  probable 
single  female  may  deposit  as  high  as  200  eggs 
the  season. 


Life  History  of  Insect. 


EGO. 
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Larva. 

le  larva  when  it  escapes  from  the  egg  is  a  delicate 
&  grub  about  1-25  of  an  inch  long,  and  without  legs. 

Figs.  2  and  3.)  If  it  were  not  for  the 
n  head  and  mandibles  the  larva  would  be  quite  as 
ispicuous  as  is  the  egg  itself.  In  the  squares  the 
I  probably  molts  but  twice  while  growing,  but  it  is 
st  certain  that  in  the  bolls,  and  perhaps  also  in 
res,  there  is  also  a  third  molt 


0^ 


•ad. 


! 


Three  large  larvae  in  a  bolh  xh    {Bull.  4^,  Div.  Ent.,  U.  8. 
Dept.  Agr.) 


rinfc  the  warmer  parts  of  the  summer  it  is  probable 
:he  larval  stage  in  the  squares  lasts  not  over  6  days, 
n  colder  weather  the  period  is  of  course  longer, 
frosts  do  not  kill  the  larva  in  the  bolls,  and  they 
continue  their  growth  and  complete  their  develop- 
after  the  occurrence  of  a  frost. 
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In  the  bolls  the  larval  stage  last  probablj 
longer  and  here  6  to  7  weeks  is  near  the  length 
larval  period. 

As  the  boll  reaches  maturity  the  mature  larva,  i 
to  1-3  of  an  inch  long,  ceases  feeding  a 
comes  surrounded  by  a  sort  of  cell  compc 
larval  excrement  mixed  with  the  lint,  etc. 
in  this  cell  the  pupation  and  formation  of  th( 
occurs.  The  cells  are  shorter  and  thicker  than 
seeds,  with  which  they  are  at  times  confused. 


When  the  insects  enters  this  stage  it  ha 
the  form  of  the  adult,  but  its  color  ii 
white  or  cream.  (See  Pig.  3.)  The  pupa 
lasts  in  squares  on  the  average  three  t 
days  in  w^arm  weather,  but  may  reach  a  maxim ui 
days  in  cold  weather.  The  pupal  stage  is  certain 
er  in  bolls  than  in  squares,  but  no  definite  data 
hand  on  this  point. 


Fig.  3.    Larva,  to  the  left,  and  pupa,  to  the  right.    x6.  ( 


The  final  molt  of  the  pupa  requires  about  a  ha 


About  2  or  3  days  are  required  for  the  adult  to 
the  color  typical  of  the  species  and  to  acquire  si 
strengtli  to  enable  it  to  walk.  The  weevils  mj 
nuicli  in  size  dependent  largely  upon  the  ques 


Pupa. 


Bull.  189,  U.S.  Dept.  Agr.) 


Adult. 
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available  food  supply  .  With  the  proboscis  extended 
tliey  vary  from  1-8  to  1-3  of  an  inch  in  length  and  in  the 
middle  of  the  body  are  from  1-25  to  1-8  of  an  inch  broad. 
(See  Fig.  4.) 


Fig.  4. 


Mexican  cotton  boll  weevil  {Anthonomus  grandis). 
{Bull.      Div.  Ent,  U.  8,  Dept.  Agr,) 


WW 
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The  color  of  the  boll  weevil  varies  with  the  size — the 
smaller  weevils  being  darker  brown  and  the  larger  wee- 
vils being  light  yellowish  brown.  The  average  color  be- 
tween these  two  extremes  is  a  gray  brown  or  dark  yel- 
low brown.  The  yellowish  color  of  the  larger  specimens 
is  due  to  the  presence  of  numerous  yellowish  scales  that 
are  more  conspicuously  formed  in  large  than  small  wee- 
vils. These  scales,  however,  often  become  rubbed  off, 
leaving  the  dark  brown  color  of  the  chitin.  The  sexes, 
however,  cannot  be  distinguished  as  is  often  supposed 
by  any  question  of  either  size  or  color. 

The  average  length  of  life  of  the  adult  weevils  on 
squares  is  about  10  weeks  for  males  and  9  weeks  for  fe- 
males. On  the  bolls  it  is  nearly  3  weeks  for  males,  but 
only  about  2  weeks  for  females. 

Feeding  Habits. 

Until  the  females  begin  to  oviposit  the  feeding  habits 
of  both  sexes  are  alike.   Bolls  and  leaves  are  seldom  fed 


Digitized  by 


Google 


98 


upon  so  long  as  squares  are  available.  The  pu 
from  the  outside  is  only  large  enough  to  admit  tl 
boBcis,  to  the  tip  of  which  the  mouth  parts  are  att 
The  principal  part  of  the  square  eaten  consists 
anthers  and  pollen  sacs.  When  these  are  reach 
cavity  is  broadened  out  to  give  to  the  whole  cavity 
the  shape  of  a  flask. 

The  males  are  known  to  make  on  an  average  a 
feeding  punctures  per  day,  though  during  the  fir 
days  of  adult  feeding  existence  they  may  make  a 
as  6  to  9  punctures  per  day.  They  average,  ho 
about  3  punctures  to  a  square,  and  hence  really  d 
little  damage.  The  males,  unlike  the  females,  mo 
quently  chose  to  puncture  the  square  very  near  tl 

After  the  females  begin  to  oviposit  they  eat  less  ( 
square  or  from  a  single  puncture  than  befora  Si 
we  have  said  that  as  a  rule  a  female  oviposits  bu 
on  a  square  and  since  most  of  her  eating  is  done  i 
nection  with  oviposition,  it  becomes  clear  the 
amount  of  damage  done  by  the  females  is  much  g 
than  that  due  to  the  males. 

It  has  been  demonstrated  by  experiment  tin 
American  upland  cottons  are  much  less  subject  to  ; 
by  the  weevils  than  any  others,  and  that  the  Eg; 
(Mit  Afifi)  cotton  is  more  subject  to  attacks  thaj 
other  variety.  It  is  now  known  also  that  the  boll 
has  no  food  plant,  native  or  cultivated,  other  thi 
various  species  and  varieties  of  cotton. 

Number  of  Generations. 

No  hard  and  fast  line  can  be  drawn  between  tl 
ferent  broods  of  the  weevil — not  even  betweei 
hibernated  weevils  and  those  of  the  first  spring  g 
tion. 

It  is  probable  that  in  the  southern  part  of  Text 
broods  occur  between  1  May  and  1  December — t 
on  the  assumption  that  the  average  life  cycle  of  a  g 
tion  from  egg  to  egg  is  about  42  days.  In  noi 
Texas  and  probably  also  in  this  region  not  more 
4t  broods  would  occur. 
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Hibernation. 

Iven  after  the  cotton  has  been  entirely  killed  by  frosrfc 
It  weevils  may  be  seen  moving  about  in  the  fields, 
southern  Texas  the  weevil  may  hibernate  as  either 
a,  pupa  or  adult,  but  they  most  commonly  hibernate 
:he  adult  condition.  The  majority  of  weevils  that 
iessfully  hibernate  over  winter  are  those  developed 
st  in  the  fall — ^whose  vitality  was  consequently  not 
austed  by  oviposition  or  otherwise  before  the  ap- 
ach  of  winter. 

he  average  hibernation  period  is  from  1  December  to 
pril,  or  about  4  months.  Given  a  dry  sheltered  place 
as  high  as  1-6  of  the  weevils  will  live  through  the 
ter. 

Dissemination. 

he  search  for  food  or  new  squares  is  the  principal 
Qcy  leading  to  the  migration  of  the  weevils  from  one 
le  to  another.  Prevailing  winds  may  assist  if  these 
ir  when  the  weevils  are  naturally  most  active,  as  does 
ir  in  Texas. 

.rtiflcial  dissemination  will  take  place  most  common- 
ilong  railways  and  water  courses.  The  shipment  of 
on  baled  or  for  ginninjg  is  nearly  certain  to  mean 
)ment  of  the  boll  weevil.  And  the  same  is  true  of 
)ments  of  seed  for  planting  and  other  purposes.  Our 
te  law  already  quoted  (page  93)  should  receive  the 
port  of  every  person  living  in  the  State  and  having 
slightest  concern  for  the  welfare  of  the  State.  In 
ird  to  pests  of  this  and  all  other  types  legislative  en- 
nent  may  develop  public  sentiment,  but  certainly  can 
er  replace  it. 

Methods  of  Control. 

'he  methods  of  control  may  roughly  be  divided  into 
classes  (a)  natural,  and  (b)  artificial. 
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Among  the  first  group  we  mention  in  the  first  place  cli 
matic  control.  The  factors  of  highest  importance  in  de 
termining  the  development,  distribution  and  destructive 
ness  of  the  boll  weevil  are  temperature,  preci 
pitation  and  food  supply.  We  have  stated  that  the  wee 
vil  has  but  a  single  food  plant — the  cotton — ^and  it  ie 
remarkable  how  thoroughly  adjusted  to  the  condition 
of  the  food  plant  the  weevil  has  become.  Conditions 
favoring  the  growth  of  the  cotton  plant  ai'e  also  favor- 
able to  the  development  of  the  weevil. 

High  temperatures  and  abundant  rainfall  are  the  two 
climatic  factors  distinctly  favorable  to  weevil  develop- 
ment, and  hence  it  is  that  at  such  times  their  injury  is 
most  noticeable.  Rains  tend  to  increase  formation  ol 
squares  by  the  cotton  plant  and  the  squares,  we  have 
seen,  are  the  feeding  places  and  oviposition  structures 
for  the  weevils.  Rains  also  indirectly  favor  weevil  de- 
velopment by  the  injury  they  do  to  the  natural  enemies 
of  the  weevil. 

Too  heavy  rains  during  the  winter  are  very  apt  to  kill 
many  of  the  hibernating  weevils  and  hence  following  a 
comparatively  dry  winter  one  would  expect  to  sec  a 
larger  brood  of  hibernated  adult  weevils  appear  in  the 
spring  than  following  a  rainy  winter. 

Experiments  have  shown  that  overflows  will  not  in- 
jure enough  weevils  to  be  of  any  great  service.  Even  tbe 
larvae  and  pupae  in  equares  that  have  been  under  water 
for  some  time  were  found  to  be  uninjured.  Adult  wee 
vils  may  float  several  days  in  the  water  and  yet  not  be 
injured.  It  is  very  probable  that  the  floating  of  adult 
and  infested  squares  by  means  of  high  water  will  prove 
one  of  the  most  important  natural  agencies  for  wklely 
distributing  the  pest. 

PARASITES^  PREDATORY  INSECTS^  AND  DISEASES. 

The  very  recent  announcement  by  an  officer  of  the 
United  States  Department  of  Agriculture  of  the  dij50  »v- 
ery  in  Guatemala  of  an  ant  that  preys  upon  the  boll 
weevil  has  called  forth  renewed  interest  in  this  subject 
of  parasites  or  rather  predatory  insects.  However, 
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ems  certain  that  the  ant  discovery  has  al- 
been  overworked  and  its  importance  much  ex- 
ated.  Hunter  &  Hinds,  1904,  say :  "There  is  at 
at,  therefore,  no  promise  of  any  considerable  as- 
ice  in  the  control  of  the  weevil  by  any  parasite  now 
Q.  *  *  *  Even  should  one  be  found  which  could 
V  the  weevil  in  some  stage,  it  would  probably  still 
[)  be  an  eflScient  means  of  control.  ♦  ♦  ♦  " 
tain  predatory  insects  other  than  the  Guatemalan 
lay  serve  to  check  the  weevil,  but  the  work  of  all 
insects  combined  is  comparatively  of  little  import- 
svhen  compared  with  the  cultural  methods  mention- 
low. 

d  there  seems  to  be  but  little  hope  of  securing  a 
18  parasite  that  will  be  of  any  service  in  killing 
Is.  A  study  of  the  history  and  outcome  of  the  use 
?  "chinch  bug"  fungus  and  later  the  grasshopper 
IS  shows  how  utterly  impracticable  any  such  meth- 
certain  to  be. 

connection  with  the  appearance  of  such  an  import- 
Bst  as  the  boll  weevil  there  is  certain  to  be  a  host  of 
}s  remedial  and  preventive  measures  suggested.  It 
1  be  a  waste  of  space  to  even  mention  all  these 
les  here.  Considerable  attention  has  been  devoted 
dsing  some  method  of  spraying  the  cotton  plants  in 

of  killing  the  weevils.  We  may  for  the  present  dis- 
Einy  spraying  scheme  with  a  quotation  from  Hunter 
tids,  1904,  who  say :  "Spraying  of  a  field  crop  has 

been  a  success,  and,  unless  entirely  new  methods 
rentually  perfected,  never  will  be  of  any  practical 
stance." 

course  the  suggestion  made  from  time  to  time  that 
substance  may  be  mixed  with  the  fertilizer  which 
>e  distasteful  to  the  weevil  when  absorbed  by  the 
is  absurd. 

las  proven  impossible  to  devise  a  machine  that  will 
e  one  to  collect  from  the  ground  the  fallen  squares, 
d  it  is  even  more  absurd  to  hope  to  find  any  sort  of 
n  that  the  boll  weevil  will  not  care  to  eat.  There  is 
it  to  the  profitable  variation  in  the  cotton  plant  to 
duced  by  breeding  and  selection  and  there  is  cer- 
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tainly  no  hope  of  securing  a  strain  of  upland  cott 
will  prove  resistant  to  tlie  boll  weevil,  or  to  any  o 
sect 


It  has  been  demonstrated  that  improved  met! 
cultivation  will  enable  one  and  does  enable  man; 
planters  now  to  grow  cotton  at  a  fair  profit  in 
infested  areas.  If  the  weevil  can  force  cotton  j 
throughout  the  cotton  belt  to  adopt  more  civilis 
modern  methods  of  cultivation  we  may  be  forced 
upon  the  weevil  as  a  "blessing  in  disguise." 

It  is  impossible  better  to  present  the  desirabil 
certainty  of  results  from  the  cultivation  methods 
mended   by   the   Division   of  Entomology, 
States  Department  of  Agriculture,  than  to  qu 
recommendations  given  by  W.  D.  Hunter,  the 
agent  in  charge  of  the  cotton  boll  weevi^  investig; 

"1.  Plant  early.  If  possible  plant  seed  of 
rieties  known  to  mature  early,  or  at  least  obta 
from  as  far  north  as  possible.  It  is  much  better 
the  risk  of  replanting,  which  is  not  an  expensi 
ration,  than  to  have  the  crop  delayed.  The  pra< 
some  planters  of  making  two  plantings  to  avoid 
all  the  work  of  chopping  thrown  into  a  short  p< 
a  very  bad  policy  from  the  weevil  standpoint. 

Under  identical  conditions  early  cotton  if  in 
varieties  has  invariably  yielded  from  two  to  thre 
as  much  as  native  cotton  under  the  same  com 
and  in  many  cases  much  more.  Planted  at  the  sai 
the  early  varieties  begin  to  bloom  from  twelve  t( 
een  days  sooner  than  native  cotton. 

Early  planted  fields  of  either  native  or  impro 
rieties  have  almost  invariably  yielded  twice  as  n 
late  planted  ones. 

The  early  varieties  in  general,  having  a  smal 
and  a  short  tap  root,  are  adapted  only  for  rich  soi 
also  fail  to  grow  well  in  the  very  light  sandy  k 
many  of  the  river  valleys  of  Texas  which,  in  lo 
sons  before  the  advent  of  the  boll-weevil,  often  pr 
the  largest  yields.    In  these  situations  early  vi 
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will  yield  but  little  more  than  native  cotton, 

2.  Cultivate  the  fields  thoroughly.  The  principal 
benefit  in  this  comes  from  the  influence  that  such  a 
practice  has  upon  the  constant  growth  and  consequent 
early  maturity  of  the  crop.  Very  few  weevils  are  killed 
by  cultivation.  Much  of  the  benefit  of  early  planting 
is  lost  unless  it  is  followed  by  thorough  cultivation.  In 
case  of  unavoidably  delayed  planting,  the  best  course 
for  the  planter  to  pursue  is  to  cultivate  the  fields  in  the 
most  thorough  manner  possible.  Three  choppings  and 
five  plowings  constitute  as  thorough  a  system  of  culti- 
vation as  is  necessary  in  cases  where  the  land  has  pre- 
viously been  kept  reasonably  clear. 

3.  Plant  the  rows  as  far  apart  as  experience  with 
the  land  indicates  is  feasible,  and  thin  out  the  plants  in 
the  rows  thoroughly.  On  land  w^hich  in  normal  seasons 
will  produce  fi-om  35  to  40  bushels  of  corn  the  rows 
should  be  5  feet  apart.  Bven  on  poor  soil  it  is  doubtful 
if  the  distance  should  ever  be  less  than  4  feet. 

4.  Destroy,  by  plowing  up,  windrowing,  and  burn- 
ing, aJl  the  cotton  stalks  in  the  fields  as  soon  as  the  wee- 
vils become  so  numerous  that  practically  all  the  fruit 
is  being  punctured.  This  will  generally  not  be  later 
than  the  first  week  in  October.  Merely  cutting  off  the 
stalks  by  means  of  the  triangular  implement  used  for 
that  purpose  throughout  the  south  is  by  no  means  as  ef- 
fective as  plo\^ing,  because  the  stumps  remaining  give 
rise  to  sprouts  which  furnish  food  until  late  in  the  sea- 
son to  many  weevils  that  would  otherwise  starve.  The 
plowing,  moreover,  serves  to  place  the  ground  in  better 
condition  for  early  planting  the  following  spring.  In 
some  cases  turning  cattle  into  the  fields  is  advisable. 
Aside  from  amounting  to  a  practical  destruction  of  the 
plants,  grazing  of  the  cotton  fields  furnishes  consider- 
able forage  at  a  time  when  it  is  generally  much  in  de- 
mand. Nevertheless,  cattle  should  never  be  turned  into 
cotton  fields  in  which  Johnson  grass  has  become  started. 

5.  It  is  known  that  at  present  fertilizers  are  not 
used  to  any  considerable  extent  in  cotton  producing  in 
Texas.  There  is,  nevertheless,  no  doubt  that  they 
shcmld  be;  not  that  the  land  is  poor,  but  that  earlier 
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crops  may  be  procured.  At  present  it  is  sufficient  t 
attention  to  the  fact  that  it  has  been  the  unifori 
perience  of  experiment  stations  and  planters  ii 
eastern  part  of  the  belt  that  certain  fertilizers,  esp 
ly  those  involving  a  large  percentage  of  phosphoric 
have  a  strong  tendency  towards  hastening  the  mat 
of  the  plants." 
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VARIETY  TESTS  OF  COTTON  im. 


BY  J.  F.  DUGGAR. 


e  season  of  1904  presented  some  trying  conditioias  for 
lotton  plant.  The  rainfall  for  March  was  below  nor- 
April  was  exceedingly  dry  and  the  drought  was  not 
m  until  late  in  May.  The  total  rainfall  for  March  was 
inches;  for  April  1.02  inches;  and  for  the  first  four 
s  in  May,  less  than  .75  of  an  inch.  These  conditions 
ted  in  stands  by  no  means  as  uniform  i*  desirable  in 
fimental  work.* 

le  wet  weather  of  July  and  the  heavy  rains  of  the 
'  part  of  August  resulted  in  a  vigorous  growth  of  the 
m  plant  and  a  promise  of  a  large  crop.  From  the  latter 
of  August  until  the  date  of  the  first  light  frost  there 
practically  no  rain.  At  Auburn  the  rainfall  for  Sep- 
ler  was  only  .26  of  an  inch;  for  October  .02,  and  for 
jmber  2.28  inches. 

le  extreme  of  wet  weather  in  August,  followed  by  very 
weather  in  September,  resulted  in  the  shedding  of  aa 
luallj'  large  proportion  of  forms.  The  shedding  of  forms 
lifferent  varieties,  and  under  different  conditions,  has 
the  subject  of  a  co-operative  investigation  both  at  Au- 
I  and  in  Montgomery  county  begun  jointly  in  1904 
this  station  and  the  Division  of  Vegetable  Pathol- 
al  and  Physiological  Investigations  of  the  United  Stateg 
artment  of  Agriculture*  Of  course  a  repetition  oif  that 

he  writer  desires  to  express  here  his  grateful  appreciation  of 
iraluable  assistance  in  these  experiments  afforded  by  Dr.  J. 
»rson,  who  furnished  the  rainfall  record;  Mr.  C.  M.  Floyd,  who 
charge  of  the  field  work  at  Auburn;  Mr.  C.  H.  Billingsley,  of 
United  States  Department  of  Agriculture,  who  furnished  the 
for  indicating  the  relative  earliness  of  varieties,  and  to  Mr.  C. 
udson,  who  is  responsible  for  most  of  the  calculations. 
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experfment  for  several  seasons  will  be  needed  before 
•x^nelusive  data  for  pablicatioiiean  be  expected. 

A  light  frost  occurred  late  in  October  and  the  first  killing 
I'frost  occurred  November  14,  the  latter  killing  a  number  of 
-^emall  bolls. 


The  field  on  which  these  tests  were  made  is  known  as  the 
ten-acre  field.  It  has  a  i-eddish  loam  soil  with  a  considerable 
proportion  of  flinty  stones.  It  is  i*egarded  as  upland  of 
somewhat  better  than  average  quality  because  of  the  oeca- 
-sional  growing  of  a  crop  of  cow  peas  for  hay.  Every  fifth 
plot  throughout  most  of  the  field  was  planted  with  the  Cul- 
,pei)per  variety  to  ascertain  if  there  wei*e  any  decided  inequal- 
ities in  the  fertility  of  the  land. 

The  land  was  plowed  "broadcast  with  a  two-horse  plow  late 
in  ^larcli,  and  bedded  and  fertilized  just  before  planting, 
ivhich  occurred  Aprir26th. 

'.The  fertilizer  per  acre  consisted  of : 

•  04  lbs.  nitrate  df  sofla. 
120  lbs.  cotton  seed  meaf. 
240  lbs.  acid  phosphate. 
04  lbs.  muritite  of  potash. 


4S8  lbs.,  total  per  acre. 

For  three  or  four  weeks  after  planting  only  an  occasional 
seed  sprouted,  the  ground  being  loose  and  very  dry.  Then 
a  roller  was  run  over  the  field  to  press  the  seed  into  closer 
contact  with  the  soil,  and  this  was  immediately  followed 
the  weeder.  a  light  form  of  harrow,  used  to  check  evapora- 
tion. Within  a  week,  and  as  a  result  of  this  rolling  and 
harrowing,  a  fairly  good  stand  of  cotton  was  in  sight,  al- 
though the  weather  continued  very  dry.  The  plants  were  so 
thinned  that  they  averaged,  on  the  [>lots  with  j)erfect  stands 
18  1-2  inches  apart  with  rows  3  1-2  feet  wide.  Only  one 
variety,  Gold  Standard,  had  such  a  i)Oor  stand  as  to  seri- 


Yields  of  Varieties  in  Plots  at  Auburn. 


ously  aflPeet  its  yield  and  to  necessitate  its  exclusion  from 
the  following  table.  A  careful  study  of  the  detailed  records 
led  to  the  conclusion  that  the  yields  were  not  materially 
affected  by  the  slight  deficiencies  in  stand,  though  it  is 
passible  that  the  varieties  Doughty,  with  76  per  cent,  of  a 
stand,  Texas  Burr,'  with  84  per  cent.,  and  Truitt,  with  86 
pep  cent.,  might  have  stood  a  few  points  higher  if  the  stand' 
had  been  perfect.  It  was  concluded  that  any  effort  to  cal- 
culate the  probable  yields  with  perfect  stands,  would,  in  this 
case,  involve  a  gi*eater  error  than  is  incurred  in  giving  the 
actual  yields  without  this  correction  for  slight  deficiencies 
in  stand. 

The  following  table  gives  the  actual  yield  of  seed  cotton,  . 
lint,  and  seed,  all  these  weights  being  taken  at  the  gin  .house  " 
a  number  of  weeks  after  the  two  heaviest  pickings  had  been  . 
made,  thus  permitting  all  varieties  to  dry  out  to  a  some-  - 
what  uniform  degree.    In  the  same  table  ai'e  two  columns^ 
giving  the  value  of  the  total  product  of  seed  and  lint  per 
acre,  based,  in  one  column,  on  a  price  of  ten  cents  per  pound: 
for  lint,  and  in  the  other  column  on  a  price  of  seven  cents 
pep  pound,  the  seed  in  both  columns  being  valued  at  seventy 
cents  per  100  pounds.    These  may  be  called  high  and  low 
prices.    Readere  who  prefer  other  prices  can  substitute  their 
ewn  figui-es  and  make  their  own  calculations.. 
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7'ields  of  lint  and  seed  0/38  varieties  of  cotton  on 
Farm  at  Auburn  in  1904  and  value  of  the  crop  pet' 
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looi  1412; 
100;  12921 

467!  942 

53. 

476 

!  811 

53. 

94i 

1368 

4651  895 

52. 

971  14001 

463;  924 

52. 

1001 

1392 

462;    9271  52. 

86 

1348 

4621  872 

52. 

100 

13241 

457 

1  862 

51. 

96 

12481 

459 

7741  51. 

100 

12881 

453 

;  829 

51. 

89 

12251 

453 

1  765 

50. 

100| 

1230! 

442 

785'  49. 

100 

12761 

436 

839!  49. 

92 

12881 

434|  846 

49. 

100 

1288' 

4331  841 

49. 

100 

1296! 

420 

1    8751  48. 

100 

1196! 

4081    7851  46. 

100 

1225' 

401t  813 

45. 

100!  1228! 

401 

812 

45. 

100! 

1208^ 

3791  818 

43. 

96l 

1144| 

378|  765 

43. 

'•Seed  70  reikis  per  100  lbs.  or  $14,00  per  ton. 
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Hre  htrgesJt  yteld  was  made  by  Peterkin,  closely  followed 
hy  Layt^,  Jackson /and  Alex.  Allen.  Wise  occupies  fifth, 
ptace. 

Grouping  together  such  of  the  varieties  as  the  writer  has 
^p  to  this  time  definitely «€las8ifled  ia  accordance  with  the 
classification  outlined  by  him  in  Bulletin  No.  107  of  the  Ala- 
bama Experiment  Station,  and  neglecting  groups  of  varie- 
ties having  few  representatives  in  this  test,  we  have  average 
results  that  are  significant,  as  below : 
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Average  yields  of  Classes  of  variehes  ql  Auburn  in 


41 

o 

ti. 


Seml^luster  Group 

HawkDm   

Drake*  •  I, /V.... 

Woodfin  ...... 

Garram  


Avera^  ,.. 
Peterkin  Typt. 
Peterkln 
Laytoa  . . . 
Wise   


King  Type. 

King   

Mascot   

Shine   

Grier's  Kin^ 


Avera«;e 
Big  Belt  Type. 

Culpepper   

Texas  Burr  .... 

Russell   

Jones  Improved 
Truitt  ......... 

Schley   

Pride  of  Georgia 
Mortgage  Lifter 


Average   , . . . 

Long  Staple  Group. 

Floradora   .......... 

Sunflower  ............... 

Blue  Ribbon  (fuzzy  seed) 
Blue  Ribbon  (black  seed) 


Average 


I  Lbs. 


m 
m 

4(3 


Am 


001 

484 
477 

4t»9 


471 

508 

502 

47:r 

4021 
402| 
457j 
436| 


4GG 

420 
401 
401 
379 


460 


839 
942 
924 

765 


867 


r,2S'  993 
620  1011 
«&6  905 


8Gli$.54. 
811 
895 
774 


835 

965 
980 
952 
927! 
872 
862 
839 
841 


813 
818 
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From  the  above  table  it  will  be  seen  that  the  Peterkiii  and* 
varieties  having  similar  qualities  were  decidedly  in  the  lead 
at  Auburn  in  IdiH  in  the  production  of  lint.  Taking  the 
v  ield  of  lint  made  by  the  Peterkin  group  as  100.  we  find  that 
the  average  relative  yield  of  the  senii-eluster  group  may  be 
represented  by  78;  of  the  King  t\\ie  by  78;  of  the  big  boll 
l^up  by  77;  and  of  the  long  staple  group  by  GO.  This 
throws  some  light  on  the  question  of  the  ditference  in  pro- 
[luctiveness  on  upland  soils  of  the  long  staple  varieties  as 
•ompai*ed  with  the  other  groups.  The  varieties  Allen  long 
staple  and  Simms  long  staple  ai-e  not  included  in  this  aver- 
age for  the  reason  that  they  gi'ew  on  the  lowest,  and  doubt- 
less the  richest,  plots  in  the  field. 

The  local  markets  usually  pay  little  or  no  premium  for 
he  long  staple  varieties,  which,  however,  command  a  premium 
>f  several  cents  a  pound  in  the  larger  southern  seaport 
narkets.  This  year  at  Auburn  for  the  four  long  staple 
arieties  to  have  nearly  equaled  the  Peterkin  group  in  value 
jer  acre  it  would  have  been  necessary  for  long  staple  lint  to 
lell  for  15  cents  i>er  pound  when  Peterkin  was  10  cents,  or 
'or  10  1-2  cents  when  Peterkin  was  worth  7  cents.  If  we 
•ompare  the  long  staple  with  either  of  the  other  groups  a. 
iiuch  smaller  premium  would  equalize  the  values.  Long 
itaple  cotton  should  have  rich  bottom  land  for  its  In^st  de- 
olopment.  ^ 

While  the  Peterkin  group  is  ahead  this  year,  it  by  no 
neans  follows  that  it  will  maintain  its  lead  when  s(*asonal 
•onditions  and  soils  ai-e  diffei^ent. 

*EK  <'knt.  of  Lint  in  Vauietiks  Tested  in  I^lots  at  Ai  htkn 

IN  11)04. 

During  a  study  of  cotton  varieties  extending  over  a  num- 
ber of  years  a  large  amount  of  data  have  been  obtained  re- 
^rding  the  proportions  of  seed  and  lint  of  175  or  more 
varieties  which  have  recently  been  grown.  The  following 
able  gives  only  so  mu<-h  of  this  data  as  was  obtained  in  1004,^ 
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^by  ginning  the  cotton  on  these  plots  of  which  the  jU 
'reported  in  the  first  table  of  this  bulletin. 


Per  cent  of  lint  in  plot  tests  at  Auburn  in  1904 


Variety 

1  Cook  Improved  . . . . . 

2  Gold  Standard  

3Peterkin   

4  Jackson  

5  Wise   

6  Prize   

7  Willett  Red  Leaf  ... 

8  Garrard   

9Grier*s  King   

1 0  Mascot  

11  Hawkins   

12| Johnson's  Excelsior 

13  King   

14  Alex.  Allen  

15  Edgeworth   

ICPuUnot   

17  Cameron  Early  

18  Schley   

19  Culpepper  

'  20  Truitt   


Per 

Cent 

Linti 

39.1 

38.9 

38,7 

38.3 

37.6 

37.4 

37.2 

37.0 

36.8 

36.8 

36.5 

36.0 

35.9 

35.3 

35.2 

35.2 

35.0 

;$4.6 

34,3 

34.3 


Variety. 

Parker  

Doughty   

Pride  of  Georgia  

Shine   

Nancy  Hanks   

Meredith  

Texas  Burr   

Mortgage.  Lifter  

Jones  Improved   

Sunflower   

Drake  

Russell   

Lealand  

Sam  Wobdfin  Prolific  . . 
Blue  Ribbon  (fuzzy  8ee< 

Floradora   

Simms  Long  Staple  

Blue  Ribbon  (black  see< 
Allen  Long  Staple  


It  will  be  noted  that  the  proportion  of  lint  to 
unusually  high.   This  was  also  the  case  in  the  variel 
•^t  the  Georgia  station  in  1904,  as  indicated  in  a  recen 
paper  article  by  Director  R.  J.  Bedding.   This  concc 
-^f  results  suggests  that  something  in  the  climatic  con 
1904  was  favorable  to  the  increase  of  lint  or  to  the  i 
decrease  of  seed. 

It  will  be  noted  that  the  long  staple  varieties  hav< 
lower  percentages  of  lint  than  most  of  the  short  staph 
ties. 

Variety  Tests  on  Psairie  Soil  in  Montgomery  Cou 

1904. 

Through  co-operatioii  with  the  United  States  Depa 
x)f  Agriculture  ^s  before  stated,  we  are  this  year  enal 
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print  the  resmlts  of  a  variety  test  made  on  the  A.  H.  Clarke 
plantation  afbout  half  a  mile .  northeast  of  the  depot  at 
^foGehee's  Switch  station,  Montgomery  county. 

The  soil  is  gwiy  prairie  upland  of  about  average  quality, 
tiot  recently  fertilized,  so  far  as  is  known,  until  the  present 
jear.  Planting  was  done  April  29-30.  On  June  1,  fertili- 
vjevs  as  below  were  applied  -on  the  side  of  the  row  in  the 
shallow  furrow  made  by  the  first  cultivation.  The  fertilizer 
was  then  covered  by  the  throwing  out  of  the  middles.  The 
fei-tilisoer  used  coosiated  of : 

200  lbs.  ncrA  pliosphate  per  acre. 

200  lbs.  ka-iait  per  acre. 

100  lbs.  nitrate  soda  per  acre. 

This  date  of  application  was  doubtless  too  late  for  go<-d 
ivsults  for  this  season  and  on  this  soil,  as  shown  not  only  in 
variety  tests,  but  in  fertilizer  tests  on  another  part  of  the 
-same  field.  Through  a  misunderstanding  the  plots  were  not 
thiH»ed  to  a  ioniforra  stand,  but  it  was  found  that  the  yield 
<rf  three  plots  of  Truitt  did  not  vary  greatly  with  variations 
in  the  stand.  As  it  was  impracticable  to  gin  the  seed  cotton 
<^f  each  plot  separately  at  McGehee's,  the  yield  of  lint  is 
<*l>tained  by  multiplying  the  weight  of  seed  cotton  by  the 
jw^r  cent,  of  liwt  found  in  the  variety  test  at  Auburn  in  1904. 
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yields  of  vtirtciies  of  cotlon  at  McGehecs  Szvitch.  A/a.^ 

in  1904. 


if « 


Varikty. 


o 


Yield  per 
acre. 


o 


5  «£ 

V  »  — 

*  3:?  u 
0) 


I  V  u.i 


>  s 


LhsM.bs 


18i      1, Schley    7.070i 

14|     2iPeterkin   'G390i 

22|      3;Drake    6600i 

23|     4;Cros8laud   5750, 

17|     5|Toole   64101 

1|     G^King   5e30| 

21|  7| Bancroft  Herlong  . . .  6800| 

Av.  5,  101  I                                 i  I 

and  ISj     STruitt   !5947j 

20|     9Simras   'iG30| 

ICl    lOlFloradora   6100! 

11|    lljHawkins   5910| 

2|    12  Russell   j5670l 

12!    13  Cook  Long  Staple  ;5830! 

19j  14IDoughty  Long  Staplej6910i 

71    15' Jackson   jSSOOj 

4    IGiParker   IGOOoj 

3j    17|Sunflower   |0360! 

o|  18  Pride  of  Georgia  ....  I5520| 

8]    19iMortgage  Lifter   5000| 

13j  201  Allen  Long  Staple  ..|6040i 


830 
750 
690 
770 
790 
730 
800 


287 
290 
228 
277 
270 
262 
256 


I 

7461  256 
750 
720 
620 
050 
680 
600 
540 
560 
560 
530 
500 


/.bs.  $ 

543|  32. 

460  %2. 

360|  31. 
493! 

520!  30. 

468|  29. 

544,  29. 

I 


^ 
>  c 

0)  23.89 
2!  23.32 
24.39 
22  S4 
22.62 
21 

21.73 


241 
233 
226 
215 
207 
204 
207 
190 
185 
180 
167 


5001  154 


29. 
27. 
20. 
25. 
24. 
24. 
23. 
23. 
3701  21. 
375|  21. 


492 
509 
4871 
394 
435 
473 
396 
333 


3501 
333| 
3461 


20. 
19. 
17. 


03 
66' 
70| 
35 
54 
05' 
17i 
03 
591 


21.35 
20.43 
19.71 
18.57 
18.09 
17.84 
17.05 
17.82 
15.89 
12i  15.57 
45  15.05 
03  14.02 
82  13.20 


♦Seed  valued  at  70  cents  per  100  pounds  or  $14.00  per  ton. 


The  varieties  affording  the  largest  value  of  seed  and  lint 
were  Sehle}'  and  IVterkiu,  closely  followed  by  Drake  and 
Croasland.  Toole  stands  fifth.  In  this  test,  as  at  Auburn, 
Ae  varieties  of  the  Peterkin  type,  namely,  Peterkin  and 
Crossland  stand  well  to  the  front  with  an  average  yield  of 
283  1-2  pounds  of  lint  i)er  acre.  Taking  this  yield  of  lint  as 
100  per  cent.,  the  groups  ot  varieties  hitherto  classified  aver^ 
age  as  follows: 

Peterkin  group  (Peterki.n  and  Crossland)   100, 

Big  boll  group  (Russell,  Schley,  Truitt,  Pride  of  Geor- 
gia, and  Mortgage  Lifter  )  , . , ,   7^, 


Digitized  by 


13 


^mi-cluster  group  (Hawkins  and  Drake)    6D, 

Long  staple  group  (Floradora,  Cook,  Long  Staple, 

Doughty,  Sunflower,  and  Allen  long  staple)   69. 

Relative  Earlinbss  of  Varieties. 

The  invasion  of  the  cotton  states  by  the  cotton  boll  weevil 
renders  more  important  than  ever  before  careful  studies  of 
the  early  varieties.  It  has  been  found,  that  only  the  earliest 
varieties  can  be  profitably  gi'own  in  infested  regions,  even 
when  all  other  known  methods  of  combatting  the  weevil  are 
employed. 

The  rapid  spi-ead  of  the  weevil  eastward  in  Louisiana  dur- 
ing the  past  season  makes  it  important  that  the  farmers  of 
Alabama  should  be  ready  for  this  invasion  as  promptly  as 
possible.  It  would  be  well  for  every  neighborhood,  and 
l>erhaps  for  every  farm,  to  have  at  least  a  small  portion  of 
its  crop  in  one  of  the  very  early  varieties  so  that  seed  of  early 
varieties  may  be  everywhere  available  when  urgently  needed. 

It  is  easy  to  determine  at  a  glance  that  one  variety  is  early 
and  another  late,  but  it  is  less  easy  to  indicate  the  relative 
oarliness  of  intermediate  varieties.  In  the  two  tables  which 
follow  the  figures  show  how  many  bolls  had  opened  on  a 
given  date  early  in  September  out  of  every  100  bolls  matur- 
ing during  the  entire  season. 

These  figures  are  based  on  counts  of  bolls  on  five 
selected  plants  of  each  variety  made  by  Mr.  C.  H.  Billingslej, 
of  the  United  States  Department  of  Agriculture. 
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Relative  earliness  of  varieties  ai  Auburn  in  1%4,  as  showm 
by  per  cent  of  bolls  openon  September  1  on  counted  plants. 


Variety. 


King   I  S2| 

Mascot   1  77 

Meredith   i  49 

Garrard   '  47 

Orier's  King   46 

Lealand   I  44 

Nancy  Hanks  ]  44 

Shine    42 

Jackson    41 

Hawkins   1  36 

Layton   i  34 

Johnson  Excelsior  !  33 

Edge  worth   '  32 

Texas  Burr  '  32 

Pride  of  Georgia  . . ;  !  31 

Cameron  Early   '  31 

Cook  Improved   '  30 

Drake   I  25 

Wise   I  22 

Prize   I  21 


I  'arieiy. 


seed> 


Jones  Improved  

Schley   

Sunflower   

Gold  Standard  

Parker  

Blue  Ribbon  (wooly 

Alex.  Allen  

Woodfln   

Culpepper    

Blue  Ribbon  (black  seed) 

Peterkin   

Doughty   

Russell   

Pullnot   

Floradora   

Mortgage  Lifter  

Simms  Long  Staple   

Allen  Long  Staple   

Truitt   

Cook  Long  Staple  

Willett  Red  Leaf  


Relative  earlifiess  of  varieties  at  McGehcc's  as  shozvn  by  pet 
cent  of  bolls  open  on  September  7,  1904. 


I  a;  iety. 


Toole   

King   I  6G 

Simms    39 

Mortgage  Lifter  . .   33 

Allen  Long  Staple  t  32 

Sunflower   '  27 

Jackson   '  27 

Parker   |  25 

Russell   i  25 

Schley   ,  '  24 


Vafigiy, 


Truitt   

Crossland   

Pride  of  Georgia 
Cook  Long  Staple 

Peterkin   

Floradora   

Dou^ty   

Hawkins   

Drake   

Bancroft   
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^  above  tables  are  based  on  careful  counts  made  out 
lants  of  each  variety.  Since  individual  pecuiiarities^ 
me  of  these  plants  have  greatly  affected  the  positions^ 
5  table,  it  is  in  place  to  say  that  judging  only  by  the- 
al  appearance  of  the  plots  the  varieties  matured  more^ 
Y  together  than  indicated  by  the  table  and  at  Auburn 
allowing  varieties  especially  appeared  earlier  than  iS; 
ited  by  their  positions  in  the  tables:  .Alex.  Allen,, 
[fin,  and  Culpepper. 

Where  to  Get  SEro. 

J  experiment  station  is  unable  to  supply  seed  of  any 
ese  varieties.    In  order  to  enable  farmers  to  obtain^ 
>f  such  of  these  varieties  as  they  desire,  addresses  are^ 
below  of  parties  from  whom  our  seed  were  obtained^ 
04: 

[pepper  from  J.  E.  Culpepper,  Luthersville,  Ga. 

ike  from  R.  W.  Drake,  Laneville,  Ala. 

)k  Improved  from  J.  R.  Cook,  Schley,  Ga. 

geworth  from  J.  C.  Little,  Louisville,  Ga. 

le  Ribbon  from  S.  C.  Experiment  Station,  Clemson  Col-. 

S.  C. 

Id  Standard  from  Excelsior  Seed  Farm,  Bennettsville, 

m  Woodfin  Prolific  from  S.  V.  Woodfin,  Marion,  Ala. 
rker,  Sunflower,  Russell,  Mortgage  Lifter,  King  and* 
3on  from  Unitel  States  Department  of  Agriculture., 
lington,  D.  C. 

iiitt  and  Peterkin  from  Harvey  Seed  Co.,  Montgomery,. 

nms,  Allen  Long  Staple,  Willett  Red  Leaf,  JDoughty 
Staple,  Cook  Long  Staple,  Flaradora,  Hawkins,  JoneSi 
oved  and  Schley  from  N.  L.  Willett  Drug  Co.,  Augusta, 

ide  of  Georgia,  Cameron  Early,  Layton  Improved,  Mere- 
Nancy  Hanks,  Garrard,  Grier's  King,  Mascot,  Shine>^ 


16 


*Texas  Burr,  Prixe,  Wise,  Alex.  Allen,  and  Pullnot  1 
tieorgia  Experiment  Station,  Experiment,  Ga. 

I^aland  from  H.  P.  Jones,  Herndon,  Ga. 

Johnsim  Excelsior  from  C.  R.  Baird  &  Co.,  Chat 
Tenn. 

OtUEK  rxi'KItlMKNTS  IN  PuofiRt^sS  WiTII  VARIETIES  OF 

This  bulletin  relates  to  only  about  half  of  the 
.Igrown  on  the  experiment  station  farm  at  Auburn 
The  space  available  was  not  sufficient  for  the  rc 
varieties  to  be  grown  on  areas  large  enough  to  affc 
rate  determinations  of  the  yields. 

The  remaining  varieties,  grown  on  very  small  i 
well  as  the  varieties  here  reported,  constitute  part  < 
periment.  the  main  object  of  which  is  to  obtain 
descrij>tions  and  photogra])hs  of  every  variety  ot 
east  of  the  boll  weevil  region.    It  will  require 
^another  year  before  results  can  be  published ;  meant 
exiw»riment  will  be  continxied  in  1905,  and  for  us< 
'experiment  the  writer  will  be  glad  to  obtain  by  m 
growers  or  originators  small  packages  of  seed  of 
established  variety  which  each  is  growing.    The  set 
requested  to  exercise  care  in  fully  labeling  the  pa< 
the  outside,  giving  the  name  and  postoffice  of  the  se 
the  true  establishel  name  of  the  variety. 

Our  thanks  are  hei*eby  extended  to  all  of  those  wl 
I)ast  few  y(»ars  have  furnished  small  lots  of  seed 
experiment.  I  would  rej)e{it  here  the  statement 
have  made  every  s])ring  in  the  circular  letters  sent 
ers.  From  the  ndture  of  the  c.r  peri  men  f  }W  repor 
made  hij  letter  as  to  how  anij  rariettj  stands.  Ho 
is  the  intention  to  send  to  each  contributor  of  see 
of  the  bulletin  that  will  be  i)nblished  when  the  inve 
-i,s  completed. 
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CO-OPERATIVE  FERTILIZER  EXPERIMENTS  WITH 
COTTON  IN  1901,  1902,  1903,  AND  1904, 


A  brief  summary  of  the  average  results  of  these  experi- 
ments may  be  found  on  page  67. 

For  a  number  of  years  this  station  has  conducted  numer- 
ous local  fertilizer  experiments,  furnishing  material  and 
instructions  to  farmers  agreeing  to  make  the  tests. 

The  number  of  local  fertilizer  experiments  with  cotton, 
of  which  reports  were  received,  was  as  follows:  In  1901, 
ten;  in  1902,  thirteen;  in  1903,  ten,  and  in  1904,  twenty-one. 
This  does  not  include  a  number  of  experiments  that 
•were  made,  but  of  which  the  experimenters  made  no  reports 
or  reported  accidental  loss  of  results.  In  all  of  these  years 
fertilizer  experiments  were  also  made  on  corn  and  other 
crops,  the  results  of  which  will  be  published  in  future  years. 

The  chief  object  of  these  local  fertilizer  experiments  or 
soil  tests  has  been  to  ascertain  the  best  fertilizer  or  combina- 
tion of  fertilizers  for  cotton,  growing  on  each  of  the  prin- 
•cipal  soils  of  Alabama. 

Small  lots  of  carefully  weighed  and  mixed  fertilizers  were 
supplied  to  each  experimenter.  Detailed  instructions  as  to 
how  to  conduct  the  experiments  and  blank  forms  for  re- 
porting results,  were  also  furnished. 


By  J.  F.  DuGGAR. 
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The  following  list  gives  the  name  and  address  of  ea 
perimenter  who  has  reported  the  results  of  fertilizer  i 
ments  made  under  our  direction  during  the  last  four 
with  page  of  this  bulletin  where  the  results  may  be  1 

County.      Post  Officb.       Name.  Date. 

B  irbour  ....  Louisville  ...  .J.  D.  Vea!  1904  i 

Bibb  Vick  W.  T.  Chlsm  1901/2/3 

Blount   Tidmore  Jno.  W.  Staab  1901 

Bullock  Union  Sp'firs  .  N.  Gachet   1904 

Butler  Garland  G.  L.  McLurc   1901  ( 

Butler  Greenville  D.  H.  Reuse  1901 

Butler  Georfiriana...  J.  C.  Lee  1904  ( 

Chambers. .  .Fredonia  E.  W.  Smartt  1904 

Chilton  Clanton  W.  A.  Chandler  ...  1904 

Choctaw  ....Naheola  W.  G.  BeviU   1901/02 

Coffee  Enterprise...  C.  A.  Hatcher   1904 

Conecuh  Evergreen  J.  W.  Stewilrt  1902  i 

Coosa  Hanover   J.  M.  Logman  1902/03  SO,; 

Cullman  Cullman  L.  A.  Fealy  1903 

Dale  Midland  City.W.  H.  Simmons  1904 

DeKalb  Collinsville. . .  W.  F.  Fulton   1902/3 

Elmore  Wetunipka  5th  Dist.Ajjr.  School. 1901/2/3  44,- 

Elmore  Tallassee  J.  D.  Billinfirsley  ...1903 

Fayette  Nevvtonville. .  .G.  W.  Gravlee  1904 

Franklin  Russellville. .  .G.  R  Pass  ,  ..1904  : 

Geneva  Geneva  M.  P.  Metcalf  1901/2/3/4 

Hale  Greensboro  . .  .T.  K.  Jones  1902/4 

Lauderdale  Florence  W.  A.  Parish  1904 

Lawrence..  Town  Creek  .  A.  A.  Owens  1904 

Lee  Auburn   Ala.  Expt.  Sta  1902/4 

Limestone  .  Athens   P.  G.  WiUiams  . . .  .1903 

Macon   Notasulfira  ...  .J.  P.  Slaton  1904 

Madison  Huntsville  C.  Davis  1901 

Madison...  Huntsville  ....H,  D.  N.  Wales  . . .  .1902,'3/4 

Marion  Hamilton  6th  DistAjfr. School.  1903 

Perry  Lon^  L.  Long:  1902 

Pickens  Gordo  J.  W.  French  1901 

Pickens  Gordo  D.  W.  Davis  1902 

Shelby  Montevallo. . . .  J.  W.  Wyatt  1904 

Talladegra  .  Silver  Run  C.  L.  Jenkins  1902/3/4 

Tallapoosa.  Camp  Hill  L^-man  Ward  1902 

Tuscaloosa  .  Tuscaloosa  . .  E.  J.  Daffin  1901 

Washinjfton.CarsDn  R.  D.  Palmer  <.1904 
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Thfe  directions  sent  required  each  plot  to  be  one-eighth 

an  acre  in  afea.  Rows  were  3  1-2  feet  apart,  and  each  ex- 
perimenter was  advised  to  so  thin  the  cotton  as  to  leave  the 
same  number  of  plants  on  each  plot,  preferable  at  distances 
•of  18  inches  between  plants. 

The  dii-ections  stated  that  land  employed  for  this  test 
should  be  level  and  uniform,  not  manured  in  recent  years, 
and  not  new  ground,  or  subject  to  overflow,  and  that  it 
should  be  representative  of  large  soil  areas  in  its  vicinity. 
TThe  need  of  perfect  uniformity  of  treatment  for  all  plots 
(except  as  to  kinds  of  fertilizers  used)  was  emphasized. 

Fertilizers  were  applied  in  the  usual  manner — that  is, 
drilled. 


The  Rainfall. 
The  following  data  are  taken  from  the  records  of  the  Ala- 
bama section  of  the  Weather  Bui'eau  and  show  the  average 
'rainfall  for  the  State: 


January  . . 
February  . 

March   

April   

May  

-June   

July   

August  . . . 
September 
October  . . , 
>Iovember 
December  . 


INCHES  RAINFALL. 


1901 


Average   

Average  yearly  normal 


5.32 
4.13 
6.30 
5.27 
5.08 
2.80 
3.40 
8.86 
4.19 
1.04 
1.85 
7.80 
55797 


1902 


3.86 
6.52 
8.76 
2.34 
2.34 
1.28 
2.50 
3.48 
4.28 
3.58 
4.22 
5.77 
^.09 


1903 


3.56 
10.95 
5.91 
2.72 
6.05 
4.88 
3.98 
3.57 
1.41 
1.82 
2.12 
2.93 


50.22 


1904 


4.17 
3.80 
3.69 
2.22 
2.d8 
f.94 
4.80 
5.55 
1.36 
0.34 
2.98 
4.38 
"39.21 


51 


In  the  summer  of  1902  occurred  a  drought  of  unprecedented  dura- 
tion. This  was  general  and  In  many  localities  there  was  little 
T)r  no  rain  from  April  to  August.  Hence  results  of  that  year  shouM 
be  given  less  weight  than  those  for  the  other  years.  In  1904  ther« 
was  a  deficiency  of  rain  in  spring  and  an  injurious  drought  begin- 
\iing  about  the  middle  of  August. 
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Thb  Fertilizers  Used.. 
The  following  prices  are  used,  as  representiug  approxi:^ 
mately  the  average  cash  price  in  local  markets  during  the^ 
last  few  years: 


Prices  naturally  vary  in  different  localities.  Any  one  can 
substitute  the  cost  of  fertilizers  in  his  locality  lor  the  price- 
given  above. 

In  each  experiment  two  plots  were  left  unfertilized,  these 
being  plots  3  and  8.  The  following  table  shows  what  kinds, 
and  amounts  of  fertilizers  were  used  on  certain  plots;  the 
number  of  pounds  of  nitrogen,  phosphoric  acid,  and  potash 
supplied  per  acre  by  each  fertilizer  mixture;  and  the  per- 
centage composition  and  cost  i)er  con  of  each  mixture,  the^ 
latter  being  given  in  order  that  these  mixtures  may  be 
readily  compared  with  various  brands  of  prepared  guanos:: 


Per  Ton. 


Acid  phosphate  (14  per  cent,  available ).f  14.00 

Cotton  seed  meal   22,00 

Kainit   15.00 
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Pounds  per  acre  of  fertilizers^  nitrogen,  phosphoric  acid,  and  " 
potash  used  and  composition  of  each  mixture. 


4 

«! 


FEKT.LIZERS. 


0) 

a 
c 

3 

1 
< 


KIND. 


10' 


Lds. 
200 

240 

200 

200 
240 

200 
200 

240 
200 

200 
240 
200 

200 
240 
100 


Cotton  seed  meal  

///  100  /ds.  c  s  meal,* 
Acid  phosphate   

In  100  lbs,  acid  phos. 
Kainit   

In  100  lbs.  kainit. 
Cotton  seed  meal  .,,  ) 
Acid  phosphate   j 

In  100  lbs.  above  mixt. 
Cotton  seed  meal  ,,.  \ 
Kainit  ( 

In  100  lbs,  above  mixt. 
Acid  phosphate  , . . ,  \ 
Kainit  f 

/»  100  lbs.  above  mixt. 
Cotton  seed  meal  . . .  ^ 

Acid  phosphate    • 

Kainit   

In  !()'>  lbs.  above  mixt. 
Cotton  seed  meal  ...  i 
Acid  phosphate  ....  . 
Kainit   \ 

In  100  lbs.  above  mixt. 


MIXTURE 
CONTAINS 


□ 

u 

2 


Lbs. 
13.58 
6.79 


CO 

o  . 

^  o 

.-  o 
jc 
>  a 
< 


o 

a. 


Lbs,  Lbs. 
5.76     3.54  \ 
2.88  L77^ 

36.12!   \ 

I5.O5I   \ 

24.60  \ 
12  30  ^ 

3.54 
.80, 

28.14  j 

7.03  1 


13.58  41.88 
3.09  9.52 
13.58;  5.76 
3  39i  1.44 


13.58 
2.12 
1.^58 
2.59 


8;2i 

41.88 
6.54 

41.88 

7.75 


5  59  \ 

28.14  ^ 
4.39  S 
15.84  ^ 
2.93  ( 


C€;«T  OF 
IZ^ERS 


$22.  a) 

14  00 
15.00 
17.63 

17  50 
14.-45 


:?2.20 
1.68  . 
1.50  » 
3.88  ' 

3. 70. 
3.18. 


16.81  5.3K 


17.15 


4.63^ 


♦Average  of  many  analysis. 

tCountinff  all  the  phosphoric  acid  in  cotton  seed  meal  as  avail-', 
able. 

Those  farmers  who  are  more  accustomed  to  the  word  am- 
monia than  to  the  term  nitrogen,  can  change  the  figures  for 
nitrogen  into  their  ammonia  eq^uivalents  by  multiplying 


till' 
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In  determining  the  increase  over  the  unfertilized 
the  yield  of  the  fertilized  plots,  Nos.  4,  5,  6  and  7,  i 
pared  with  both  unfertilized  plots,  lying  on  either  si( 
ing  to  each  unfertilized  plot  a  weight  inversely  propo 
to  its  distance  from  the  plot  under  comparison, 
method  of  comparison  tends  to  compensate  for  var 
in  the  fertility  of  the  several  plots. 


I*RiCE  Assumed  For  Reed  Cotton. 
The  price  assumed  is  8  cents  per  pound  for  lint  and 
per  ton  for  seed.  Deduct  from  this  the  cost  of  picki 
ginning,  i/o  cent  per  [>ound  of  seed  cotton,  and  we  ha 
cents  as  the  net  value  per  pound  of  increase  of  seed  < 
tliis  last  figure  is  used  in  all  calculations  of  profits 
bulletin. 

Huntsmlle  experiments  with  cotton. 


FERTILIZER. 


Hunts-  i  Hunts-  !  Hwnts- 
villk     villk  ville 

(Davisv      (Wales)  '  (Wales) 
1901    '     1902  1903 


d 
s 
o 

a 


KIND. 


%  * 

CO  u 

!  O 

1^  Pi 


u  p. 

0) 

o  c> 

so 
9 


5^ 


GO 

o 

Is  S-2 


00 


200| Cotton  seed  meal 
240;  Acid  phosphate  . 
OOjNo  fertilizer  , 

200Kainit  

2(X);Cotton  seed  meal 
240  Acid  phosphate  . 
20oiCotton  seed  meal 


10- 


200 
240 
200 
00 
200 
240 
200 
200 
240 
100 


Kainit 

Acid  phosphate  . 

Kainit  

No  fertilizer   

Cotton  seed  meal 
Acid  phosphate  . 

Kainit  

Cotton  seed  meal 
Acid  phosphate  . 
Kainit  


332 
524 
428 
512 

5*)2 
420 

616 
452 
792 


Lbs, 
-96 
9(» 

78 
154 


416 
384 
360 
353 

384 


-22  408 
169,  368 


328 


Los  \Lbs. 
56'  640 
24'  712 
I  424 
00!  600 


"12 


67 1  656 
33!  552 


340  416:  88 


428  448  120 


344 
648 


594 


Lbs. 
216 
288 

192 
320 

280 

192 

304 
250 
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PEiciMENT  Made  ix  1901  ky  Clarendon  Davis,  Huntsvillb, 


d  upland  soil  and  subsoil,  characteristic  of  the  Tennessee 

valley. 


riis  field  had  been  in  cultivation  for  many  years.  The 
^ceding  crop  was  wheat,  itself  preceded  by  cowpeas.  Ex- 
sive  shedding  of  forms,  due  to  continued  heavy  rains  iH 
gust,  and  the  occurrence  of  light  but  damaging  frost 
ptember  18th,  reduced  the  yield  on  all  plots,  but  more 
the  plots  fertilized  heavily  and  on  those  receiving  cotton 
d  meal.  The  early  frost  and  the  residual  fertilizing 
?ct8  of  the  cowpeas  probably  explain  the  slight  effects  of 
ton  seed  meal,  to  which  in  combination  with  acid  phos- 
ate,  cotton  usuailly  responds  profitably  on  this  grade  of 
1.  For  yield  of  seed  cotton  see  page  24.  That  table 
>ws  that  the  increase  in  seed  cotton  per  acre  was  as  fol- 


vs : 

ncrease  of  seed  cotton  per  acre  when  cotton  seed  meal  was 
led: 

To  unfertilized  plot   —96  lbs. 

To  acid  phosphate  plot   58  lbs. 

To  kainlt  plot   —100  lbs. 

To  acid  phosphate  and  kainlt  plot  171  lbs. 

Average  increase  with  cotton  seed  meal   8. lbs. 

ncrease  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot    96  lbs. 

To  cotton  seed  meal  plot  250  lbs. 

To  kainit  plot   91  lbs. 

To  cotton  seed  meal  and  kainit  plot  ...362  lbs. 

Average  increase  with  acid  phosphate  199  lbs. 


Increase  of  seed  cotton  per  acre  wliea  kainit  was  added':- 

To  unfertilized  plot   78  Ibi 

To  cotton  seed  meal  plot   74  Ibi 

To  acid  phosphate  plot   73  Ibi 

To  cotton  seed  meal  and  acid  phosphate  plot.  .186  lb: 

Average  Increase  with  kalnLt    102  lb 

The  chief  need  of  cotton  on  this  soil  was  for  aci( 
phate.  Although  there  was  no  rust,  the  addition  of 
to  the  phosphate  was  profitable.  The  conditions  i 
test  did  not  give  to  cotton  seed  meal  a  ifair  opportui 
show  the  favorable  effects  that  taaj  usually  be  expe( 
it  on  this  soil.  Yet  a  complete  f^ilisser  r.as  th( 
profitable,  plot  10  leading  with  n  net  profit  A  f  6.90  p 
after  paying  for  fertilizers  and  for  picking  and  ginni 
increase,  on  the  basis  of  lint  at  8  cents  and  cotton  see( 
cents  per  hundred  pounds. 


Experiments  Made  in  1902,  1903,  and  1904  by  H. 
Wales,  Huntsvillb. 


Red  clay  scu  and  suhsoiL 


The  excessively  long  dry  period  from  April  to  Augu 
dered  all  fertilizers  ineffective  in  1902.  For  yields  ? 
crease  of  crop  see  table  on  page  24,  The  1903  expo 
was  preceded  by  two  corn  crops  isk  succession.  Tha 
the  largest  yield  resulted  from  the  use  of  a  mixture  « 
phosphate  and  cotton  seed  meal.  Kainit  was  of  Utile 
use  in  combination,  but  on  plot  4  it  seemed  useful 
used  alone.  There  was  no  rust.  Mr.  Wales  think 
early  frost  cut  off  one-half  of  the  expected  yields  or 
9  and  10,  and  did  less  injury  on  other  plots. 

In  1904  the  experiment  was  on  similar  soil,  tha 
borne  a  crop  of  cowpeas  three  years  before  and  the 
been  uncultivated  for  two  years.  The  largest  yiel 
again  obtained  from  plot  5,  fertilized  with  200  pou 
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on  seed  meal  and  240  pounds  acid  phosphate.  Mr.^ 
les  added  an  eleventh  plot  fertilized  with  200  pounds^ 
I  phosphate  and  100  pounds  cotton  seed  meal,  the  yield 
irhich  was  684  pounds,  or  practically  as  good  as  plots  9. 

10,  containing  kainit  and  a  larger  amount  of  cotton 
I  meal.  Cotton  seed  meal  was  highly  profitable  when 
doyed  in  combination,  but  less  useful  alone.  Kainit 
I  generally  useless.  In  view  of  results  recorded  in  this 
letin  and  in  those  obtained  in  previous  experiments  on 
ical  red  upland  Tennessee  valley  soil,  I  would  suggest  as 
sneral  fertilizer  for  cotton  on  that  soil 

to  120  lbs.  cotton  seed  meal  per  acre. 

to  240  lbs  acid  phosphate  per  acre. 


to  360  lbs.  total  per  acre. 

f  the  cotton  stalks  grow  very  small  it  might  be  advisable 
increase  the  proportion  of  cotton  seed  meal  to  one- 
f  of  the  mixture. 


icrease  of  seed  cotton  per  acre  when  cotton  seed  meal  was 
ed: 


1902 

1903 

1904 

.  56  lbs. 

216  lbs. 

64  lbs. 

.  13  lbs. 

32  lbs. 

405  Ibs^. 

.  67  lbs. 

88  lbs. 

367  lbs.| 

acid  phosphate  and  kainit  plot  

55  lbs. 

112  lbs. 

179  lbs., 

»rage  Increase  with  cotton  seed  meal. 

.  47  lbs. 

112  lbs. 

253  lbs. 

icrease  of  seed  cotton  per  acre  when 

acid  phosphate  was  added: 

.  24  lbs. 

288  lbs. 

120  lbs. 

—19  lbs. 

104  lbs. 

462  lbs. 

—33  lbs. 

0  lbs. 

186  lbs.' 

cotton  seed  meal  and  kainit  plot  . . 

. .  2-1  lbs. 

24  lbs. 

—2  lbs. 

srage  increase  with  acid  phosphate  . 

.  14  lbs. 

104  lbs. 

167  Ibs^ 

28 


Increase  af  seed  cotton  per  acre  when  kainlt  was  added: 

unfertilized  plat   0  lbs.    192  lbs.   —5  Ibm. 

*To  cotton  seed  meal  plot    11  lbs.     64  lbs.   298  lbs. 

To  acid  phosphate  plot   9  lbs.     96  lbs.     61  lb«. 

To  cotton  seed  meal  and  phosphate  plot  51  lbs.     16  lbs. — 160  Iba. 

Average  increase  wit4i  kainlt    17  lbs.     92  lbs.     19  Iba. 


Exi'ERiMKXTs  Made  by  C,  L.  Jbnkins,  near  Silver  Run, 
Taixaoega  County. 


Most  of  the  soil  on  this  farm,  six  miles  south  of  Oxford,  is 
light  reddish  to  yellowish  loam,  apparently  fairly 
tceU  supplied  with  lime. 


In  1902,  The  preceding  crop  was  wheat.  No  cowpeaa 
had  been  grown  in  recent  years.  The  early  part  of  the  sea- 
son was  very  dry.  All  three  fertiliser  materials  were  use- 
ful, a  complete  fertilizer  giving  the  largest  yield. 

In  1903.   The  largest  yield  was  obtained  by  the  use  of  a 
complete  fertilizer  consisting  of 
"200  lbs.  cotton  seed  meal  per  acre. 
-240  lbs  acid  phosphate  per  %iCt^ 
100  lbs  kainit  per  acre. 


In  190J/.  Again  the  largest  yield  was  obtained  by  the 
complete  formula  just  mentioned.  Plot  5  this  year,  without 
kainit,  yields  almost  as  much  as  the  plots  with  complete 
tertilizers.  The  first  need  of  this  soil  seems  to  be  for  phos- 
phate but  nitrogen  and  pot-ash  were  added  with  effect. 
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Silver  Run  experimentt  toith  cotton. 


o 
Z 

■8 
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FERTILIZER. 


2 


O 

a 

Lbs 
20) 
240 
00 
200 
200 
240 
200 
200 
240 
200 

200 
240 
200 
200 
240 
100 


KIND. 


Silver 
Run 
1902 


::i 


Cotton  seed  meal 
Acid  phosphftte  . 

No  fertilizer  

Kainit  

Cotton  seed  meal 
Acid  phosphate  . 
Cotton  seed  meal  ...  ) 

Kainit  f 

Acid  phosphate 

Kainit  

No  fertilizer  . . 
Cotton  seed  meal  ...  ^ 

Acid  phosphate  i 

Kainit  I 

Cotton  seed  meal  . . .  ^ 

\cid  phosphate  [ 

Kainit  I 


|i 

si 

Lbs 
144 
184 
104 
240 

324 


356 

304 
136 
492 


Silver 
Run 
1903 


Silver 
Run 


1 

i| 

'LbT. 
4C 

129 

207 

233 
175 


356 


455  320 


1 

2| 

^Lbs. 
200 
392 
280 
480 

672 

568 

744 
344 

776 


920 


5 
o 

I-  a 

o 

O  0) 


432 


376 


j  1904 

i|  ^ 

o 

2 

Yield  of 
cotton  p< 

icrease 
QferUli: 

.  Lbs. 
)  5/6 
i  544 
528 
7  568 

48. 
16> 

37 

>  880 

345- 

}  696 

158 

I  648 

107' 

544 

Z  880 

336 

S  944 

1 

40^^ 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 


im 

To  unfertilized  plot    40  lbs. 

To  acid  phosphate  plot   1^  lbs. 

To  kainit  plot   104  lbs. 

To  acid  phosphate  and  kainit  plot  181  lbs. 


1903  1904 
80  lbs.     48  lbs. 
264  lbs.    329  lbs.. 
62  lbs.    121  lbs. 
20  lbs.    229  lbs.. 


Average  increase  with  cotton  seed  meal..  98  Ifos^     64  lbs.    181  Ibs^. 

Increase  of  seed  cotton  per  acre  when  acid  pbosphate  was  added: 

To  tmfertilized  plot   80  lbs.    112  lbs.     16  lbs.. 

To  cotton  seed  meal  plot   167  Ibs;    446  lbs.    297  lbs.. 

To  kainit  plot    46  Ibe.   225  lbs.     70  lbs.. 

To  cotton  seed  meal  and  kainit  plot  123  n>a   183  lbs.   178  lbs.. 


i 


Average  increase  with  acid  phosphate.  .ICQ  lb%   242  lbs.    140  lbs.. 


Digitized  by 


Google 


30 


"Increase  of  seed  cotton  per  acre  when  kalnit  was  added 

*ro  unfertiltTOd  plot   129  lbs.    187  lbs. 

To  cotton  seed  meal  plot  193  lbs.   329  lbs. 

To  acid  phosphate  plot    95  lbs.   300  lbs. 

To  cotton  seed  meal  and  acid  phos.  plot  149  lbs.     66  lbs. 

Average  increase  with  icainit   141  lbs.   221  lbs. 


-ExpERniENTs  Made  by  W.  F.  Fulton,  one  Mile  So 

COLLLINSVILLE,  DbKaLB  CoUNTY. 


Soil  reddish  or  mullatto,  subsoil  red. 


For  table  showing  yields  see  page  31. 

Both  in  1902  and  in  1903  the  largest  increase  i 
Irom  the  use  of  cotton  seed  meal  and  acid  phospl 
gether.  Plainly  kainit  was  not  needed.  Neither  wai 
seed  meal  alone,  nor  phosphate  alone,  suflScient. 
the  fifth  fertilizer  experiment  with  cotton  that  Mr. 
has  made  on  the  red  soils  of  Big  Wills  Valley,  the 
Larimore  and  the  later  tests  at  Collinsville.  Esu 
the  description  of  the  soil  is  about  the  same,  reddisl 
soil,  underlaid  by  red  clay,  and  all  apparently  cah 
These  tests  all  agree  in  showing: 

( 1 )  That  the  chief  need  of  cotton  on  this  soil  is  f 
phate. 

(2)  That  the  addition  of  cotton  seed  meal  to  1 
phosi)hate  is  profitable. 

{^)  That  in  the  presence  of  phosphate  and  mea 
is  useless. 

The  results  suggest  that  the  best  fertilizer  for  tl 
ley  soils  is  one  containing  more  phosphate  than  i 
suggest  200  pounds  acid  phosphate  and  100  poundi 
feeed  meal.  Earlier  results  are  recorded  in  bulletins 
and  113  of  this  station.  The  following  analysis  sh 
increase  attributed  to  fertilizers  in  1902  and  1903 : 
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In  none  of  the  five  experiments  made  by  Mr.  Fulton 
was  there  any  injury  by  rust. 

The  average  increase  for  the  two  years  was  on  plot  5, 
receiving  phosphate  and  meal^  348  pounds,  affording  a  net 
profit  per  acre  of  f 5.77  after  paying  cost  of  fertilizer  and  of 
ginning  and  picking  the  increase. 

CoUinsville  and  Montevallo  experiments. 
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Cotton  seed  meal   
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Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was 
^dded: 

1902  1903 

To  unfertilized  plot   144  lbs.  48  lbs. 

To  acid  phosphate  plot  187  lbs.  158  lbs. 

To  kainit  plot   —  182  lbs. 

To  acid  phosphate  and  kainit  plot                          38  lbs.  92  lbs. 

^.verage  Increase  with  cotton  teed  meal  123  ibe.  120  lbs. 
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Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added:: 


To  unferUllxed  plot  120  lbs.  232  lbs.. 

To  cotton  seed  meal  plot   168  lbs.  342  Ibs^ 

To  kainit  plot   128  lbs.  265  lbs.. 

To  cotton  seed  meal  and  kainit  plot  —  175  lbs.. 

Average  increase  with  acid  phosphate   137  lbs.   253  lbs.. 

Increase  of  seed  tetton  per  acre  when  kainit  was  added: 

To  unfertilised  plot    30  lbs.      3  lbs.. 

To  cotton  seed  meal  plot   —         137  lbs. 

l  o  acid  phosphate  plot    38  lbs.     36  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot  . . — 111  lbs.  — 31  lbs.. 

Average  increase  with  kainit   — 14  lbs.    36  lbs.. 


Experiment  Made  by  J.  W.  Wyatt,  Five  Miles  East  op 

MONTEVALLO,  ShELBY  CoUNTY. 


Dark,  reddish,  sandy  upland  mth  red  clay  subsoil 
This  field  had  been  cleared  of  its  second  growth  of  timber 
for  about  fifteen  years,  and  for  about  ten  years  in  succes- 
sion had  been  planted  in  cotton. 

The  original  growth  is  reported  to  have  been  oak,  hickory, 
chestnut  and  dogwood,  and  the  second  growth  springing 
up  when  the  land  was  thrown  out  of  cultivation  after  the 
civil  war  was  short  leaf  pine  and  sumac.  No  mention  is 
made  of  rust. 

The  complete  fertilizer  raised  the  yield  to  more  than  a 
bale,  per  acre,  an  increase  of  464  pounds.  The  complete  fer- 
tilizer with  100  pounds  of  kainit  was  more  profitable  than 
the  one  with  a  larger  amount  of  kainit,  the  former  afford- 
ing a  profit  of  17.23  per  acre  after  paying  for  fertilizer  andl 
picking  and  ginning  of  the  increase.. 
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rease  of  seed  cotton  when  cotton  seed  meal  was  added: 


To  unfertilized  plot    192  lbs. 

To  acid  phosphate  plot   — 34  lbs. 

To  kainit  plot    5G  lbs. 

To  acid  phosphate  and  kainit  plot  13G  lbs. 

Average  Increase  with  cotton  seed  meal  87  Ibff. 

« 

rease  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot  14G  lbs. 

To  cotton  seed  meal  plot  — 80  lbs. 

To  kainit  plot   184  lbs. 

To  cotton  seed  meal  and  kainit  plot  264  lbs. 

Average  increase  with  acid  phosphate   128  lbs. 

rease  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   144  lbs. 

To  cotton  seed  meal  plot   8  lbs. 

To  acid  phosphate  plot   182  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot.. 352  lbs. 

Average  increase  with  kainit   171  lbs. 


:rimext  Made  hy  G.  K.  Pass,  Russellville.  Fkaxklix 

COUN'TV. 


test  was  made  on  dark  reddish  elay  upland  with  clay 
subsoil. 


e  origiHal  gi'owtli  is  described  as  oak  and  hickory  with 
wild  cherry  and  walnut.  Unfortunately  for  showing 
ull  effects  of  cotton  seed  meal,  the  preceding  crop  was 
eas,  the  entire  growth  being  plowed  under  in  the  fall 
03.    The  stand  was  good. 

r  yields  and  inci*ease  see  table  on  page  'M.  Tlu*  largest 
and  the  greatest  profit  per  acre  were  obtained  on  plot 
lere  only  cotton  seed  meal  and  acid  phosjihate  were. 
jyed.  With  this  fertilizer  the  increase  was  50.")  pounds 
icre  and  the  net  profit",  after  paying  for  fertilizer  and 
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picking  and  ginning  of  increase,  was  fll.50.  Cottoi 
meal  was  highly  profitable  in  spite  of  the  fact  that  th 
ceding  pea  crop  had  supplied  a  large  amount  of  nit 
Kainit  was  useless,  if  not  indeed  injurious. 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added 

To  unfertilized  plot   448  lbs, 

To  acid  phosphate  plot   323  lbs 

To  kainit  plot   1G3  lbs 

To  acid  phosphate  and  kainit  plot   142  lbs 

Average  increase  with  cotton  seed  meal  244  lbs 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  i 

To  unfertilized  plot   272  lbs 

To  cotton  seed  meal  plot   147  lbs 

To  kainit  plot   208  lbs 

To  cotton  seed  meal  and  kainit  plot   187  lbs 

Average  increase  with  acid  phosphate   203  lbs, 

Irnr^ afi<^,  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot    42  lbs 

To  cotton  seed  meal  plot   — 243  lbs. 

To  acid  phosphate  plot   — 22  lbs 

To  cotton  seed  meal  and  acid  phosphate  plot  — 203  lbs. 

Average  decrease  with  kainit   106  lbs, 


Exi'KiuMicNT  Made  by  L.  Ix)N(j,  Long  P.  O.,  Pkrry  Co 


For  yields  and  increase  see  table  on  page  36. 

This  soil  had  been  uncultivated  for  several  years,  bi 
borne  two  crops  of  cotton  just  before  the  experimen 
made.  With  a  mixture  of  cotton  seed  meal  and  pbos 
(plot  5)  the  increase  was  360  pounds,  afifording  a  net 
of  f5.48  per  acre.  Acid  phosphate  seems  to  have  bee 
fertilizer  chiefly  needed,  and  the  addition  of  cottoB 


IN  1902. 


\yorn  red  prairie  tcith  some  samL 
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Jneal  to  the  phosphate  was  highly  profitable.  Kainit  was 
unprofitable. 

These  results  suggest  that  a  suitable  fertilizer  for  this 
«oil  might  well  contain  more  phosphate  than  meal,  say  two- 
thirds  acid  phosphate  and  one-third  cotton  seed  meal.  Mr. 
Long  added  an  additional  plot  fertilized  only  with  four 
2-horse  loads  unweighed  stable  manure  per  acre.  From  this 
the  increase  over  the  nearest  unfertilized  plot  was  188 
pounds  of  seed  cotton  per  acre. 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 


To  unfertilized  plot   104  lbs. 

To  acid  phosphate  plot   64  lbs. 

To  kainit  plot  144  lbs. 

To  acid  phosphate  and  kainit  plot   112  lbs. 

Average  increase  with  cotton  seed  meal  106  lbs. 

increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   29G  lbs. 

To  cotton  seed  meal  plot   256  lbs. 

To  kainit  plot   300  lbs. 

To  cotton  seed  meal  and  kainit  plot  268  lbs. 

Average  increase  with  acid  phosphate   278  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot    4  lbs. 

To  cotton  seed  meal  plot    44  lbs. 

To  acid  phosphate  plot    8  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot..  56  lbs. 

'Average  increase  with  kainJt   28  lbs. 
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ExpEEiMENT  Made  r.v  Jno.  W.  Staab,.  Two  Milb8«] 
OF  TiDMouE,  Blount  County, 


Lights  gray,  sandy  soil  frith  red  loam  subsoil  4  f o  6  i 
below  the  surface. 


This  upland  field  had  been  in  cultivation  aboul 

years.  The  original  *iro\vth  is  ivported  as  shortleal 
gum,  mountain  oak,  persimuiou,  and  hickory.  All 
were  thinned  to  the  same  number  of  pltttits.  Pop  yiel< 
increase  see  table  (ui  ])a^e  ;{G.  A  complete  fertilize 
taining  100  pounds  of  kainit  gave  the  largest  increaa 
a  net  profit  of  f  11.07  per  acre.  A  mixture  of  cottoi 
meal  and  phosphate  was  also  highly  profitable^ 
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Tbe  conclusious  drawn  by  Mr.  Staab  from  this  experi- 
?nt  and  from  previous  experience  are  here  quoted: 

That  50  to  100  pounds  of  fertilizer  per  acre  is  not 
fBcieint  to  mature  a  full  crop. 

2.  That  even  the  heavy  applications  do  not  pay  unless 
e  ground  contains  considerable  humus. 

3.  That  phosphatic  fertilizers  in  connection  with  cotton 
ed  meal  or  cowpeas,  or  weeds  turned  under  green  will  pay 
tter  than  nine-tenths  of  the  fertilizers  commonly  used. 

4.  That  heavy  applications  help  crops  into  quick  ger- 
inaticm  and  more  rapid  growth,  lessening  expense  fop 
►eing. 

5.  That  a  reduction  of  acreage  and  adequate  increase  of 
anures  are  advisable. 

6.  I  do  not  find  kainit  of  nearly  the  value  it  is  advertised ; 
times  of  drought  it  shows  for  itself  by  the  wilting  of 

►liage.  This  is  ameliorated  by  a  mixture  of  cotton  seed 
eal  and  acid  phosphate." 


Increase  dt  seed  cotton  per  acre  when  cotton  seed  meal  was  added: 

To  unfertilized  plot    32  lbs. 

To  acid  phosphate  plot   204  lbs. 

To  kainit  plot   252  lbs. 

To  acid  phosphate  and  kainit  plot  372  lbs. 

Average  increase  with  cotton  teed  meal  215  Ibt.  . 

increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   232  lbs. 

To  cotton  seed  meal  plot  404  lbs. 

To  kainit  plot   184  Jbs. 

To  cotton  seed  meal  and  kainit  plot  ,...304  lbs. 

•Average  increase  with  acid  phosphate   282  lbs. 
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Increase  of  seed  cotton  per  acre  when  kainit  was  added 


To  cotton  seed  meal  and  acid  phosphate  plot  .  .124  II 


This  experiment  was  conducted  by  Mr.  Feirtag  foi 
A.  Fealy.  The  land  is  described  as  very  poor  and 
as  entirely  fair.  The  soil  is  not  described  but  was  p 
the  characteristic  sandy  soil  of  that  region.  For  yie 
increase  see  table  on  page  36.  The  largest  incre; 
the  greatest  profit  were  obtained  on  plot  5  from  a 
of  acid  phosphate  aijd  cotton  seed  meal,  the  net  pro 
being  $7.43  per  acre. 

Increase  of  seed  cotton  when  cotton  seed  meal  was  add 

To  unfertilized  plot   ...104  1 

To  acid  phosphate  plot   291  1 

To  kainit  plot   259  1 

To  acid  phosphate  and  kainit  plot   GG  1 

Average  increase  with  cotton  seed  meal   180  I 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  wj 

To  unfertilized  plot   144  1 

To  cottcE  seed  meal  plot   331  1 

To  kainit  plot   212  1 

'10  cotton  seed  meal  and  kainii  plot   19  1 

Average*  increase  with  acid  phosphate  176  I 

Increase  of  seed  cotton  per  acre  when  kainit  was  adde( 

To  unfertilized  plot    82 

To  cotton  seed  meal  plot   237 

To  acid  phosphate  plot   150 

To  cotton  seed  meal  and  acid  phosphate  plot  — 75  II 

Average  increase  with  kainit    98 


To  unfertilized  plot  

To  cotton  seed  meal  plot 
To  acid  phosphate  plot 


.  4 

.224 
—44 


Average  increase  with  kainit 
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Experiment  Made  at  Cullman  in  1904. 


EXPHEIMENT  ■MaUK  BV  J.  W.  FRENCH^  ^l/o  MlLEB  STCOtra  00* 

Gomio,  Pickens  County^  in  1901, 


Gray,  mndy  upland  with  ^eitom  clay  sutmil 


The  original  growth  is  reported  as  shortleaf  piue  auil 
sweet  ^tD,  which  had  beett  TenM^ted  ^bout  tweirty  years 
before.  On  tliis  soil  cotton  sometimes  rusts,  lint  there 
was  no  rust  ou  plots  fertilized  with  kaiuit  in  11)01.  The  sea- 
son was  dry. 


Gordo,  TuHvaloom ,  and  Hantilton  cxi/vriments^. 
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A  complete  fertilizer  gave  the  best  yield.  In  a  complete 
fertilizer  100  pounds  of  kainit  was  suffieieut,  plot  10  af- 
fording a  net  profit  of  f4.52. 
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Increase  of  seed  cotton  per  acre  when  cotton  seed  meal 


added: 

To  unfertilized  plot   144  lbs. 

To  acid  phosphate  plot   165  lbs. 

To  kainit  plot   185  lbs. 

To  acid  phosphate  and  kainit  p'.ot   09  lbs. 

Average  increase  with  cotton  teed  meal  181  Ibt. 

-Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  ad 

To  unfertilized  plot   80  lbs. 

To  cotton  seed  meal  plot   101  lbs. 

To  kainit  plot   204  lbs. 

To  cotton  seed  meal  and  kainit  plot   88  lbs. 

Average  increase  with  acid  phosphate   118  lbs. 

Jncrease  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot    87  lbs. 

To  cotton  seed  meal  plot   121  lbs. 

To  acid  phosphate  plot   211  lbs. 

'To  cotton  seed  meal  and  acid  phosphate  plot  ..115  lbs. 

Average  increase  with  kainit   133  lbs. 


i»]xpKRiMENT  Made  by  1).  W.  Davks,  IVL*  Miles  Noutheas 
Gordo,  Pickens  County,  in  1902. 


^nuff  colored,  sandy  tiny  loam  with  dark  reddish  < 

subsoil. 


This  iipltiiid  field  had  been  in  cultivation  for  many  ye 
the  two  i>ieceding  crops  being  corn  with  a  scant  growtl 
<owpeas  between  the  rows.    The  original  growth  was 
•oak,  black  jack  oak,  hickory  and  pine.    The  stand  was 
form.    For  yield  and  increase  see  table  on  page  39. 

A  comjilete  fertilizer  gave  the  largest  yield  and  a 
profit  on  plot  0  of  Jf3.9r»  \}ev  acre.    While  all  three  fertili 
were  beneficial,  the  chief  need  was  for  phosphate.  Pre 
ing  crops  of  cowpeas  obscured  the  results  from  cotton  i 
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meal.  Kainit,  though  useful,  was  less  needed  than  it  was 
the  preceding  year  on  the  apparently  lighter  soil  pf  Mr. 
-French's  farm. 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  added: 


To  unfertilized  plot   120  lbs. 

To  acid  phosphate  plot  128  lbs. 

To  kainit  plot   104  lbs. 

To  acid  phosphate  and  kainit  plot   9G  lbs. 

Average  increase  with  cotton  teed  meal   112  lbs. 

Increase  of  se«^d  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  p\oi  144  lbs. 

To  cotton  seed  meal  plot   152  lbs. 

To  kainit  plot   264  lbs. 

To  cotton  seed  meal  and  kainit  plot  256  lbs. 

Average  increase  with  acid  phosphate   204  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot    00  lbs. 

To  cotton  seed  meal  plot  — 16  lbs. 

To  acid  phosphate  plot  120  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot..  88  lbs. 

Average  increase  with  kainit    64  lbs. 


.KxpERiMEXT  Conducted  by  E.  J.  Daffin,  31^  Miles  South 
OF  Tuscaloosa^  in  1901. 


Gray,  sandy  soil,  with  yelloic  subsoil. 


This  field  had  been  cleared  about  sixty  years.  The  orig- 
inal growth  is  reported  as  oak,  hickory,  shortleaf  pine,  sweet 
gum,  elm,  mulberry,  poplar  and  beech. 

Black  rust  was  severe  on  all  plots.  The  season  was  dry 
until  August,  when  excessive  rains  occurred..  The  stands 
were  very  thin,  but  uniform  on  each  plot. 

The  largest  yield  was  made  with  the  complete  fertilizer. 
Six  hundred  and  forty  pounds  of  a  complete  fertilizer  oh 
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plot  9  increased  the  yield  480  pounds  of  seed  cotton 
ing  Cat  8  cents  for  lint)  a  net  profit  of  f 7.10  per  ac 
paying  for  fertilizers  and  cost  of  ginning  and  picl 
increase.  Cotton  seed  meal  was  important,  and  ph 
equally  so;  kainit  was  useful,  but  less^ueeded  than  t 
two,  and  was  effective  onJy  when-  combined  with 
both  of  the  others. 

The  results  of  the  1901  test  are  iu'  accord  with 
experiments  made  by  Mr.  Daffin  in- 1900  on  the  san 
(property  of  Hon.  F.  S.  Moody)  and  with  those  obtt 
him  in  1897  and  1898  on  the  county  Poor-house  farn 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  wj 

To  unfertilized  plot   104  1 

To  acid  phosphate  plot  207  1 

To  kainit  plot  292  1 

To  acid  phosphate  and  kainit  plot   257  1 

Average  increase  with  cotton  seed  meal.  215  I 

Increase  of  seed  cotton  per  acre  when-  acid  phosphate  wa 

To  unfertilized  plot   144  1 

To  cotton  seed  meal  plot  247  1 

To  kainit  plot   2G2  1 

To  cotton  seed  meal  and  kainit  plot  227  1 

Average  increase  with  acid  phosphate  220  1 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot  —39  1 

To  cotton  seed  meal  plot  149  1 

To  acid  phosphate  plot   79  1 

To  cotton  seed  mead  and  acid  phosphate  plot  . .  129  1 

Average  increase  with  kaihit   79  II 

We  may  safely  cojiclude  tliat  on.  soils  of  this  cl 
near  Tuscaloosa  cottou  requires  a  large  proportion  < 
phate,  considerable  cotton  seed  meal,  and  less  ol 
than  of  either  me-al  or  phosphate.. 

For  yields  and  increase  see  tiible  on.  page  olK. 
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Experiment  Conducted  by  the  Sixth  District  Agricul- 
tural School  at  Hamilton^  Marion  County,  in  1903. 


This  upland  soil  had  been  cleared  many  years,  then 
thrown  out  of  cultivation,  and  again  taken  into  cultivation 
five  years  before  the  test  began. 

On  plots  7,  9  and  10  the  stand  was  imperfect.  The  largest 
yield  was  made  with  the  complete  fertilizer,  but  potash  was: 
less  needful  than  either  cotton  seed  meal  or  phosphate. 

The  largest  net  profit,  on  plot  9,  was  f3.46. 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  added: 

To  unfertilized  plot   155  lbs. 

To  acid  phosphate  plot    90  lbs. 

To  kainit  plot   .  .240  lbs. 

To  acid  phosphate  and  kainit  plot  170  lbs. 

Average  increase  with  cotton  seed  meal   163  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added:: 

To  unfertilized  plot  190  lbs. 

To  cotton  seed  meal  plot   125  lbs. 

To  kainit  plot   210  lbs. 

To  cotton  seed  meal  and  kainit  plot   140  lbs. 

Average  increase  with  acid  phosphate   166  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot    10  lbs. 

To  cotton  seed  meal  plot   95  lbs. 

To  acid  phosphate  plot   30  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot..  110  lbs. 

Average  increase  with  kainit    61  lbs. 


Soil  dark  loam  tcith  light  ixd  suhsoiL 
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-I'xpKUiMKNT     Made   by   Fifth    District  Agricultural 
School^  Wetumpka^  in  19Q1. 


This  upland  field  is  reported  as  having  been  cleared  about 
twenty  years  before  of  its  growth  of  longleaf  pines  and  small 
water  oaks. 

For  the  three  yeai*8  preceding  the  experiment  it  was  un- 
cultivated and  grew  up  in  grass  and  briers. 

There  was  little  or  no  black  rust.  The  stand  was  uni- 
iform. 

The  average  results  indicate  that  the  chief  need  was  for 
phosphate.  Neither  kainit  nor  cotton  seed  meal  was  of 
much  use  the  first  year  after  the  plowing  in  of  large  amounts 
''of  vegetable  matter,.  The  need  for  phosphate  is  also  sug- 
.•gested  by  the  results  of  the  1903  inconclusive  experiment  on 
•the  same  farm.    See  pages  47  and  71. 

The  largest  net  profit  was  from  plot  5,  f4.65. 
Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  added: 

To  unfertilized  plot   64  lbs. 

To  acid  phosphate  plot   116  lbs. 

To  kainit  plot    63  lbs. 

To  acid  phosphate  and  kaintt  plot  — 93  lbs. 

Average  increase  with  cotton  teed  meal   37  lbs. 

-J Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   170  lbs. 

To  cotton  seed  meal  plot   222  lbs. 

To  kainit  plot   234  lbs. 

To  cotton  seed  meal  and  kainit  plot   78  lbs. 

Average  increase  witli  acid  phosphate  176  ibs. 


Dwrk  grcky  loam  soil  with  reddish  subsoil. 
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Increase  of  seed  cotton  per  acre  when  kainlt  was  added: 


To  unfertilized  plot    67  lbs. 

To  cotton  seed  meal  plot   .  OC  lbs. 

To  acid  phosphate  plot  131  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot  . .. — 78  lbs. 


Average  increase  with  l<ainit 


46  lbs. 


Experiment  Made  by  J.  D.  Billingsley^  Five:  Miles  West- 
OF  Tallassee^  in  Elmore  County^  in  1903. 


Black  sandy  upland;  light  colored  subsoil. 


The  original  growth  of  longleaf  pine  and  oak  had  beei> 
removed  about  thirty  years  before.  There  was  no  rust  and* 
very  little  shedding.  All  plots  were  thinned  to  the  samev 
number  of  plants,  namely,  5,760  per  acre. 

The  rainfall  was  favorable.    For  yields  see  page  47. 

The  largest  yield  was  obtained  ft-om  the  complete  fertil- 
izer which  afforded  an  increase  of  552  pounds  of  seed  cotton 
per  acre,  or  a  net  profit  on  plot  6  of  f  8.97,  and  on  plot  10  or 
f 9.67.  The  principal  need  was  for  potash  and  nitrogen,  this\ 
being  one  of  the  few  soils  where,  in  the  absence  of  rust, 
kainit  was  more  important  than  acid  phosphate. 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  added 

To  unfertilized  plot  136  lbs. 

To  acid  phosphate  plot   .204  lbs. 

To  kainit  plot   470  lbs. 

To  acid  phosphate  and  kainit  plot   ■,  225  lbs. 

Average  increase  with  cotton  teed  meal   258  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added 

To  unfertilized  plot    40  lbs. 

To  cotton  seed  meal  plot  .108  lbs. 

To  kainit  plot  3t)l  lbs. 

To  cotton  seed  meal  and  kainit  p!ot   56  lbs. 

Average  increase  with  acid  phospltat%  ..........  ItQS  IbsK 
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Increase  of  seed  ootton  per  acre  when  kainit  was  added: 


Experiment  Mad£  bv  J.  P,  Slaton^  Seven  Miles  South  of 

NOTASULGA. 


Thin  test  was  im-dc  an  gray  sandy  hillside  with  stiffer  red- 
dish subsoil. 


The  original  growth  was  longleaf  pine,  oak,  hickory  and 
."giun,  cleared  eight  ^^ars  before.  For  two  years  pre- 
H?eding  the  experiment  the  land  was  pastured.  Unfortunate- 
ly the  land  was  not  plowed  until  May  17th,  which  delay  re- 
■duced  the  yields.  Tire  stand  was  good  on  all  plots.  For 
.yields  and  inci-ease  see  table  on  page  47. 

The  complete  fertilizer  was  most  profitable,  plot  9  giving 
Jan  increase  of  544  pounds  of  seed  cotton  per  acre,  equivalent 

a  net  profit  of  f8.76  per  acre. 

Increase  of  ^eed  cotton  per  acre  when  cotton  seed  meal  was  added: 

To  unfertiltzed  pl*t   256  lbs. 

To  acid  phosphate  plot   106  lbs. 

To  kalnlt  plot   173  lbs. 

To  acid  phosphate  and  kahiit  plot  210  lbs. 

Average  increne  with  cotton  seed  meal  186  lbs. 

'Increase  of  seed  ootton  per  acre  when  acid  phosphate  was  added: 

To  unfertillze4  plot  276  lbs. 

To  cotton  «eed  meal  plot   129  lbs. 

To  kainit  plot  128  lbs. 

To  cotton  s^d  meal  and  kainit  plot  165  lbs. 


Average '^vvcf^sM        ^cld  phosphate  174  lbs 


To  unfertilized  plot    26  lbs. 

To  cotton  seed  meal  plot  360  lbs. 

To  acid  phosphate  plot  287  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot  . .  308  lbs. 


Average  increase  with  kainit 


245  lbs. 
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crease  of  seed  cotton  per  acre  wlien  kainlt  was  adfled: 

To  unfertilized  plot  20^>  lbs 

To  cotton  seed  meal  pldt   123  lbs. 

To  acid  phosphate  plot  58  lbs. 

To  cotton  seed  meal  and  acid  phosphate  p)ot..lG3  ^bs. 

Average  increase  with  l<ainit   137  lbs. 


umpha,  Tallassee,  Xotasulga  and  Auhuni  fertilizer  ex- 
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Experiment  on  St-vwon  Fahm  at  Auburn,  in  1902. 

Light,  sandy  soil  with  porous  sandy  suhsoiL 
his  test  was  made  on  the  poorest  hilltop  on  the  station 
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farm  where  no  leguminous  crop  had  grown  for  a  nui 
of  years.  The  absence  of  any  considerable  rain  beti 
April  and  August  ruined  the  yield. 

The  stand  was  uniform  on  all  plots.  The  chief  nee 
this  sand  bank  this  excessively  dry  year  was  for  kainit, 
the  largest  yield  was  from  complete  fertilizer. 


Experiment  Conducted  by  W.  T.  Chism,  in  1901,  1902 


Grayish,  sandy,  second  bottom  with  yellow  suhsoi 


This  land  has  been  long  in  cultivation.  On  adja 
similar  land  the  foi*est  growth  consists  of  shortleaf  ] 
white  and  red  oaks,  gum,  cucumber  tree,  dogwood,  hie 
and  beech.    For  yields  and  increase  see  table  on  pag< 

In  190L  All  plots  were  reduced  to  the  same  numb( 
plants,  6,400  per  acre.  The  two  preceding  crops  had 
cotton.  The  largest  increase,  38vS  pounds  of  seed  cc 
per  acre,  or  a  net  profit  of  |5.31  per  acre,  was  obta 
where  a  complete  fertilizer  was  used.  This  year  nitr 
was  apparently  the  plant  food  chiefly  needed,  but  both  i 
phoric  acid  and  ]>otash  were  advantageous.  There 
practically  no  rust  on  any  plot. 

In  1902.  Dry  weather,  almost  continuous  from  Apri 
August,  made  the  yields  on  all  plots  low  and  all  fertil 
practically  useless. 

In  J903.    The  two  preceding  crops  had  been  cotton, 
spring  was  late  and  cold.    No  rust  occurred.    As  in 
cotton  seed  meal  greatly  increased  the  yield  while  phosp 
and  kainit  were  less  important,  but  advantageous.  Pk 
afforded  the  largest  increase,  446'  pounds,  or  a  net  prof 
$6.19  per  acre. 

The  results  suggest  that  the  phosphate  in  the  com] 
fertilizer  might  have  been  much  reduced  without  injur 
the  crop. 


1903,  AT  VicK,  Bibb  County. 
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Mr.  Chism  aiso  made  similar  experiments  in  1899  and 
1900.  In  those  years  cotton  seed  meal  was  the  only  fer- 
tilizer that  was  of  material  advantage.  The  results  as  a 
whole  indicate  that  on  this  second  bottom  a  fertilizer  of 
•unusual  composition  is  required  and  that  it  should  con- 
tain more  of  cotton  seed  meal  than  of  any  other  fertilizer. 

Experiments  at  Tick,  Bibh  county. 
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Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  arldod: 


^Average  increase  with  cotton  teed  meal  143  lbs.    284  ibt. 
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Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added:; 


To  unfertilized  plot   128  IN.  50  lbs. 

To  cotton  seed  meal  plot                                     G4  lbs.  186  Ibs^ 

To  kalnit  plot                                                     92  lbs.  44  lbs. 

To  cotton  seed  meal  and  kainlt  plot  120  lbs.  84  Ibs^ 

Average  increase  with  acid  phosphate  101  lbs.  46  ibs^ 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   150  lbs.  75  lbs,. 

To  cotton  seed  meal  plot                                     76  lbs.  68  Ibs^ 

To  acid  phosphate  plot   120  lbs.  189  lbs.. 

To  cotton  seed  meal  and  acid  phosphate  plot  132  lbs.  40  lbs.. 

Average  increase  with  kainit  121  lbs.  88  ibt^ 


Experiment  Made  by  the  Southern  Industrial  Institute^ 
Camp  Hill^  Tallapoosa  County,  in  1902. 


Gray,  sandy  soil,  with  sandy  suhsoiL 


A  protracted  drought  made  all  fertilizers  practically  use-- 
less,  the  average  increase  from  cotton  seed  meal  being  onlv 
18  pounds,  from  phosphate  31  pounds,  and  from  kainit  IT 
pounds.    The  most  favorable  result,  on  plot  7,  entailed 
loss  on  account  of  fertilizers  of  94  cents  per  acre. 


Experiments  Made  2i/^  Miles  South  of  Hanover,  Coos^ 
County,  by  J.  M.  Tx)gan,  in  1902. 


Dark  gray  sandy  soil  with  some  rock;  yellowish  suhsoiK 


The  original  growth,  removed  about  40  years  before,  con- 
sisted of  longleaf  pine,  hickory  and  oak.  Recent  crops  have- 
all  been  cotton.  The  largest  increase,  392  pounds  of  seed 
cotton  per  acre,  was  obtained  from  the  use  of  a  complete 
fertilizer,  affording  a  net  profit  of  |5.56  per  acre.  Phos- 
phate used  alone  or  with  kainit,  was  of  little  value,  but 
combined  with  both  it  was  highly  advantageous. 
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Camp  Sill,  Hanover,  Florence  and  Athens  cxperimentH. 
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Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  added : 


To  unfertilized  plot   120  lbs. 

To  acid  phosphate  plot    92  lbs. 

To  kalnlt  plot   4  lbs. 

To  acid  phosphate  and  kalnlt  plot   153  lbs. 

Average  increase  with  cotton  teed  m«a1   90  lbs. 

Increase  of  seed  cotton  per  acre  when  SDcfd'  phosphate  was  added  . 

To  unfertilized  plot    24  lbs. 

To  cotton  Leed  meal  plot   — 4  lbs. 

To  kalnlt  plot    11  lbs. 

To  cotton  seed  meal  and  kainit  plot   171  lbs. 

Average  increase  with  acid  phosphate   50  lbs- 
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lucrease  of  seed  colton  per  acre  wbeu  kainit  was  added: 


l^xPEuiMENT  Made  by  W.  A.  Parish,  Ten  Miles  West  or 
.Florence,  Xiauderdale  County. 


*  This  field  had  been  cleared  40  or  50  years.  The  original 
-growth  is  reported  as  postoak  and  black  jack  oak. 

The  experimenter  reports  that  there  was  no  black  rust, 
.  but  that  "red  rust''  was  present,  but  did  little  dama^i  The 
:  season  was  dry.   The  stand  was  good  and  unifornu 

The  complete  fertilizer  more  than  trebled  the  yield  of 
the  unfertilized  plots,  raisini:  the  yield  to  about  a  bale  per 
acre.  This  is  an  increase  of  1,036  pounds  of  seed  cotton, 
iMjual  to  a  net  profit  of  f 21 .50  per  acre  after  paying  for  fer- 
:tilizer  and  picking  and  ginning  of  increase.  Every  fertil- 
izer, whether  applied  singly,  by  twos,  or  all  three  together, 
profitably  increased  the  yield.  The  fertilizer  most  needed 
was  phosphate.  The  one  least  needed  was  kainit  which, 
Jiowever,  was  profitable. 

Increase  of  seedtcotton  per  acre  when  cotton  seed  meal  was  added: 

To  unfertilized  plot   284  lbs. 

To  acid  pbosphate  plot   269  lbs. 

To  kainit  plot   '  237  lbs. 

'  To  acid  phosphate  and  kainit  plot  208  lbs. 

.Average  increase  with  cotton  teed  meal   249  lbs. 


To  unfertilized  plot   13C  lbs. 

To  cotton  seed  meal  plot    13  lbs. 

To  acid  phosphate  plot   127  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot  . . .  188  lbs. 


Average  increase  with  kainit 


113  lbs. 


Light,  gray  soil  with  pale  reddish  subsoil. 
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Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added  : 


To  unfertilized  plot   G9C  lbs. 

To  cotton  seed  meal  plot   G81  lbs. 

To  kainit  plot   ..494  lbs. 

To  cotton  seed  meal  and  kainit  plot   4G5  lbs. 

Average  increase  with  acid  phosphate   584  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot  334  lbs. 

To  cotton  seed  meal  plot  287  lbs. 

To  acid  phosphate  plot  .  ^  132  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot..  71  lbs. 

Average  increase  with  kainit   212  lbs. 


Experiment  Made  by  P.  G.  Willi.\ms,  V/U  Miles  West  of 
Athens^  Limestone  County. 


Dark  hroicti  loam  or  clay  irith  red  suhsoil. 

This  field  had  been  cleared  many  years.  The  originaP 
Towth  is  reported  as  oak,  black  jack  oak,  gum  and  popuar. 

There  was  no  rust,  but  drought  and  early  frost  cut  short 
he  yield.  The  most  profitable^  fertilizer  was  the  complete 
ne  containing  100  pounds  of  kainit.  With  this  the  in- 
rease  was  472  pounds  of  seed  cotton  per  acre,  thus  afford- 
Qg  a  net  profit  above  the  cost  of  fertilizer  and  picking  and 
inning  of  increase  of  17.64  per  acre.  However,  all  fertil- 
sers  whether  applied  singly,  by  twos,  or  by  threes,  profita- 
\y  increased  the  yield. 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal>  was  addfed ; 


To  unfertilized  plot   <  208  lbs. 

To  add  ph(^8phate  plot   109  lbs. 

To  kainit  plot   84  lbs. 

To  acid  phosphate  and  kainit  plot   215  lbs. 

Average  increase  with  cotton  teed  meat  154  \bm. 


o4 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 


To  unfertilized  plot   284  lbs. 

To  cotton  seed  meal  plot  149  lbs. 

To  kainit  plot   —94  lbs. 

To  cotton  seed  meal  and  kainit  plot   37  lbs. 

Average  increase  with  acid  phosphate  85  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   295  lbs. 

To  cotton  seed  meal  plot   171  lbs. 

To  acid  phosphate  plot  — 47  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot..  59  lbs. 

Average  increase  with  kainit  119  lbs. 


ExpEuiMENTs  BY  W.  G.  Bevill,  Naheola^  Choctaw  County, 

IN  1901  AND  1902. 


Mulatto*'  upland  with  clay  subsoil. 

The  land  had  been  long  in  cultivation.  The  original 
r^'owtli  was  reported  as  both  long  and  shortleaf  pine.  The 
^immediately  preceding  crops  were  cotton. 

!  For  yields  see  table  on  page  

Rust  was  worst  on  plot  5.  but  there  was  little  of  it  on 
^he  kainit  plots.    Dry  weather  from  June  to  August,  fol- 
lowed by  a  violent  storm,  greatly  reduced  the  yield.  The 
stand  was  good. 

"In  1901,  The  largest  increase,  448  pounds  of  seed  cotton 
per  acre,  was  from  a  complete  fertilizer.  However,  in  a 
<*omplete  fertilizer,  100  pounds  of  kainit  was  sufficient; 
plot  9  afforded  a  net  profit  of  f8.13  per  acre. 

In  1902,    In  spite  of  the  drought  from  April  till  August, 
<*otton  seed  meal  and  acid  phosphate  profttably  increased 
the  yield.    Plot  5  afforded  an  increase  of  247  pounds,  or  a 
net  profit  of  |2.54,  or  a  few  cents  less  than  plot  10  and  a 
tfew  cents  less  than  plot  9. 
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Xahvolu,  (inxnville,  tnd  Evergreen  experiments. 


Na- 

Gr'kk- 

FRRTILISSait 

HROLA 

HROLA 

GRERK 

_1901 

1902 

1901 

1902 

iLds 

200  Cotton  seed  meal 
240  Acid  phosphate  . 

00  No  fertilizer  

200Kalnit  

200' Cotton  seed  meal 
240  Acid  phosphate 
200|  Cotton  seed  meal 
200, Kalnlt   ... 

24o!Acld  phosphate 
200.  Kalnlt  


00  No  fertilizer 
2(N)^  Cotton  seed  meal 
24()  Acid  phosphate 

2(M)  KainiT   

2(X)  Cotton  seed  meal 
24()'Acid  phosphate 
100  Kainlt   . 


Increase  of  seed  cotton  per  acre  when  cotton  s^ed  meal  was  added: 

1901  1902 

»  unferUlised  plot   120  Ibl.  »-S2  Ibi. 

y  add  phosphate  plot  ..•......«..«  84  Ibi.  ITS  lbs. 

)  kainit  plot  1S0  lb0.    311  lbs. 

)  acid  phosphate  and  kalnlt  plot  ...306  lbs.    139  lbs. 


/erage  increase  with  cotton  seed  meal  172  lbs.    145  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

1  imfertilfsed  plot  136  lbs.    72  lbs. 

)  cotton  seed  meal  plot   100  lbs.    279  lbs. 

)  kainit  plot    ;  13  lbs.    290  lbs. 

2  cotton  seed  meal  and  kainit  plot  I . .  .138  lbs.  ilS  lbs. 


w«0e  IfioreMi  ^Hi  mM  pfioepliati   §0  Ibti  lit  Ibe. 
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Increase  of  seed  cotton  per  acre  when  kalnit  was  added: 


T-^  unfertilized  plot   130  lbs.— 141  IbSv 

To  cotton  seed  meal  plot  :...190  lbs.    202  lbs. 

To  acid  phosphate  plot   7  lbs.     75  lbs. 

To  cotton  seed  meal  and  ^cid  phosphate  plot  228  lbs.     41  lbs. 


Average  increase  with  kalnit   138  ibs.     44  ibs. 


Experiment  by  D.  H.  Rouse,  Greenville,  in  1901. 


Worn,  red  land. 


The  average  increase  is  the  greatest  with  cotton  seed 
meal,  172  pounds  of  seed  cotton  per  acre,  and  next  with 
acid  phospliate.  Kaiuit  was  ineffective.  This  test  is  not 
entirely  conclusive. 

For  Inblc  of  yields  see  page  55. 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  added^ 


To  unfertilized  plot   304  lbs. 

To  acid  phosphate  plot   — 20  lbs. 

To  kainit  plot   302  lbs. 

To  acid  phosphate  and  kainit  plot  104  lbs. 

Average  increase  with  cotton  seed  meal  172  Ibs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  addied: 

To  unfertilized  plot   288  lbs, 

l  o  cotton  seed  meal  plot   — 36  lbs. 

To  kainit  plot     176  lbs. 

To  cotton  seed  meal  and  kainit  plot  —22  lbs.. 

Average  increase  with  acid  phosphate   1Q1  Ibsw 

Increase  of  seed  cotton  per  acre  when  kainit  was  added:: 

To  unfertlized  plot   24  lbs. 

To  cotton  seed  meal  plot   22  lbs. 

To  acid  phosphate  plot  — 88  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot  . .  36  lbs. 

Average  decrease  with  kalnit   ^   1  Ibs^ 
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Experiment  by  J.  W.  Stuart,  at  Evebgreen,  in  1002. 


Gray  sandy  upland  icith  reddish  suhsoiL 


For  Aieids  f^ee  page  55. 

There  was  no  rust.  The  stand  was  uniform.  Ln  spite^ 
of  the  severe  drought  every  combination  of  fertilizers  ef- 
fected a  highly  profitable  increase  in  the  crop.  However,, 
when  used  separately,  no  fertilizer  material  exerted  its  full 
effect. 

The  largest  increase,  592  pounds  of  seed  cotton  per  acre, 
resulted  from  the  use  of  a  complete  fertilizer,  but  in  the- 
complete  fertilizer  100  pounds  of  kainit  was  nearly  as 
effective  as  a  larger  amount.  Plot  10  afforded  a  net  profit 
of  $10.34  per  acre  after  paying  for  fertilizer  and  for  pick- 
ing and  ginning  the  increase. 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  added: 

To  unfertilized  plot    80  Ibr 

To  acid  phosphate  plot    320  lbs. 

To  kalnlt  plot   504  lbs. 

To  acid  phosphate  and  kainit  plot  144  lbs. 

Average  increase  with  cotton  teed  meal   264  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot    80  lbs. 

To  cotton  seed  meal  plot   320  lbs. 

To  kainit  plot   312  lbs. 

To  cotton  seed  meal  and  kainit  plot  ..^  152  lbs. 

Average  Increase  with  acid  phosphate   266  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   — 64  lbs. 

To  cotton  seed  meal  plot   360  lbs. 

To  acid  phosphate  plot  368  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plt>t..l92  Ihs. 

Average  increase  with  kalnlt   2t4  lbs». 
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^XPB&IMKNT  CONDUCTfiD  BV  J.  D.  YeaL^  ThREE  MlLES  I 

w  La0t0m«L8^  Barbour  Gowtt. 


Oroff,  wndp  soil,  with  stiffer  gray^  %uh%oih 


This  upland  field  had  been  cleared  of  ita  growth  « 
?iik1  hickory  and  longleaf  pine  about  thirty  years  li 
For  the  two  years  preceding  this  experiment  corE 
«rown  on  this  land,  kut  -m^MSm  mmpimA  were  grai 
tweoTi  tlio  corn  rows  was  not  stated. 

The  stand  oa  all  plots  was  good.  A  complete  far 
afforded  the  largest  inamuie  in  jleld) -474  pounds  d 
\!otton  per  acre,  a  net  profit  of  f6.94  per  acre.  The 
plete  fertilister  with  200  pounds  of  kainit  was  a  little 
profitable  than  Ihe  ems.  eontaining  100  pounds  of  k 
^his  is  a  case. in  wtiich  tiie  increased  yield  from  kainl 
tiot  due  to  its  influence  on  rust,  for  Mr.  Veal  reporti 
There  was  no  rust  on  any  plot.   See  table  page  66. 

The  combtimtioin  of  add  phoqprbate  pM  cotton  seed 
was  highly  profltabley  bat  less  m  than  the  complete  : 
tzers. 

Increase  of  seed  cottoii  per  acre  when  cotton  seed  meal  was  i 

To  unfertilaei  plot  •   48  lbs. 

To  acid  phosptete  plot  .....r.  253  lbs. 

To  kalait  pMI  301  lbs. 

To  acid  phosphate  and  kainit  plot  242  lbs. 

Average  ^iicr«a«e  with  eettsn  essd  iliSil.^......211  lbs. 

^Increase  of  seed  cettem  per  aem  when  acid  phosphate  was  i 

To  tinlertf  lised  plot  44   120  lbs. 

To  cottds  seed  "nmX  plot  325  lbs. 

To  kainit  plot   ..2C8  1bs.' 

To  cotton  seed  meal  and  kainit  plot   209  lbs. 

Averafge  IncreafSe  ^tli  add  phfttplis|s  ....... ..230  Ibi^' 
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Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   •—414  llM. 

To  cotton  seed  meal  plot   ,  .»  #tlf  Hit. 

To  acid  phosphate  plot   .114  llMU 

To  cotton  seed  meal  and  acid  phosphate  plot  . .  103  lbs. 

Average  increase  with  kainit   100  NUa. 


Experiment  Made  by  C.  A.  Hatcher^  Two  Miles  SouTHBAaGC- 
OF  Enterprise^  Coffee  County. 


Grayy  sandy  loam,  with  stiff  gray  9ub90ih 


The  loDgleaf  pines  had  been  cut  on  this  fielS  abo^t  18 
ears  before.  There  were  7,360  plants  per  acre  on  all  plats, 
^ir  yields  and  increase  see  table  on  page  60.  The  crop 
►receding  the  experiment  was  corn  with  cowpeas  In  the 
irill  and  peanuts  between  the  corn  rows.  It  is  not  stated 
rhether  the  peanuts  were  consumed  as  usual  by  hogs  oa 
he  land,  or  removed. 

In  spite  of  these  preceding  leguminous  crops  and  of  the 
act  that  the  corn  had  been  fertilized  with  eiizht  linslipls  of 
otton  seed  per  acre,  the  application  of  cotton  seed  meal  to 
otton  was  decidedly  profitable.  The  material  most  needed 
ras  acid  phosphate.  The  greatest  increase  in  yield,  616 
'Oimdp  of  seed  cotton  worth  $16.01  net,  resulted  from 
he  use  of  640  pounds  of  a  complete  fertilize^*,  and  thie 
omplete  fertilizer  afforded  a  net  profit  of  |10.63  per  acre. 

Kainit  was  distinctly  advantageous  and  profitable  when- 
ver  combined  with  acid  phosphate.  The  complete  fertilizer 
ombining  200  pounds  of  kainit  was  more  profitable  than 
he  one  with  100  pounds. 

No  mention  is  made  of  rust. 


liinlUvittc,  Snterprite,  Cheorgiann,  and  Garland  crpcrin 
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Lbs  : 

21  H»  Cotton  seed  meal 
240  Acid  phosphate  . . 
00 No  feitlliBer 
200Katntt  ......  .... 


200  Cotton  ieei  meal 
240  Acid  pliospliate  .  * 

200Kainit  .,  

200  Cotton  seed  meal  . 
240  Acid  pfaosphittd  . . 

200Kalnit   

00  No  fertiliser  . , .  # . 
200  Cotton  seed  nteft} 
240  Acid  pboapbate  ^. 
200Kaln!t  ...... 

2ooC7ottoii  seed  meal 
240  Acid  phospliate 
lOOKainit       


Lbs,  Lbs*  Lbs. 


240 
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536 
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528 
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Lbs,  Lbs. 

272!  97(> 
256  1112 
912 


24 


971b 


4(K)  1264 

248jll84 

4881096 
880 


616 


264 


520  2M} 


Lbs. 

64 
2i  »> 

70 
364 

291 

210 

384 

360 


Increase  of  seed  cott  on  per  acre  when  cotton  seed  meal  was 

To  unfertilized  plot  272  Ibi 

To  acid  phosphate  plol   144  lb 

To  kalnlt  plot    224  Ibi 

To  acid  phosphate  and  kalnlt  plot  128  Ibi 

Average  Increase  wfth  cotton  seed  meal  ......192  lb) 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was 

To  unfertilised  plot  25G  lb 

To  cotton  seed  meal  plot  ....^ ....128  lb 

To  kainit  plot  4e4  III 

To  cotton  seed  meal  and  kainit  plot  368  lb 


Average  increase  witli  acid  phoaphnte  904  lb 
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Incre;  se  of  seed  cotton  per  acre  when  kainit  was  added: 


To  unfertilized  plot   24  lbs. 

To  cotton  seed  meal  plot   ^  — 24  lbs. 

To  acid  phosphate  plot   232  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot  ..216  lbs. 

Average  increase  with  kainit   112  lbs. 


XPERIMENTS  MaDE  BY  J.  (3.  LeE,  1904,  1  1-4  MiLES  NoRTH 

OF  Qeorgiana. 


Gray  ^^pineywoods^^  upland  with  red  clay  subsoil. 


The  land  had  been  cleared  about  ten  years.  The  original 
[owth  was  longleaf  pine  with  some  oak,  hickory,  and  dog- 
ood. 

There  had  been  no  cowpeas  on  this  land  in  recent  years. 
There  was  no  rust,  but  shedding  was  severe.  The  stand 
as  good  and  jiniforin.  For  yields  see  page  60.  The 
lost  profitable  increase,  364  pounds  of  seed  cotton  per  acre, 
^suited  from  the  use  of  cotton  seed  meal  and  acid  phos- 
hate.  This  mixture  gave  a  net  profit  of  $5.58  per  acre, 
lie  addition  of  kainit  to  this  mixture  was  not  notably  help- 
j1.  The  chief  need  of  this  soil  was  for  phosphate  and  not 
il.    The  chief  need  of  this  soil  was  for  phosphate  and  next 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  added: 


To  unfertilized  plot    64  lbs. 

To  acid  phosphate  plot  164  lbs. 

To  kainit  plot   221  lbs. 

To  acid  phosphate  and  kainit  plot  174  lbs. 

Average  <increaie  with  cotton  teed  meal   155  lbs. 


IncraMHi  of  mtA  coltoa  per  iim  trtimi  ftel«  pboflpbfite  wm 

To  unfertilized  plot     200  lbs 

To  cot^n  seed  meal  ptot   ...sao 

kalBlt  plot  ..,140 

THioottoii  teed  iiieftl  Md  kaHUfl  piot  ...mUMi 

A¥%m§%  ln«r«M«  with  a^li  fMMIpilttt  .......  M  Hms 

InereMd  of  teed  cotton  per  aere  when  kainlt  was  added; 

lo  miiirtlUsed  plot  ....«v..;  ...^  70  Iba 

To  cotton  aeed  meal  plot  ....u^*..*^.  S27 

•  To  acid  phosphate  plot   10  lbs, 

To  cotton  seed  meal  and  acid  phospbate  plot  . .  20  lbs, 

Average  increase  with  kaintt  81  lbs. 

ExPERiHSNT  Madb  in  1901,  BY  G,  L.  McLuRE,  Two 
East  of  GablanD;  Butlse  Gountv. 

This  gray  upland  pine  soil  had  heen  cleared  aboi 
years.  The  original  growth  was  longleaf  pine  and 
jai'k  oak.  The  preceding  crop  was  oats.  Acid  phos 
^aa  highly  profitabte  H&d  eottoii  oeed  meal  effective.  ] 
was  effective  only  wlion  combined  with  the  othor  two, 
largest  increase,  5G0  pounds  of  seed  cotton  per  acri 
obtained  from  the  use  of  a  eottlpletb  fertiliKer.  Th 
plot  9,  gave  a  net  profit  of  f9.4S  per  acre.  For  yie 
table  on  page  00. 

Two  experiments  previously  made  by  Mr.  McLw 
two  made  near  by  at  Lumber  Mills,  accord  with  the  t 
here  recorded  in  showing  that  the  pi ney woods  soils  o 
region  are  highly  responsive  to  a  mixtui'e  of  acid  phos 
iind  cotton  seed  meal,  and  that  kalait  ia  highly  bei^ 
only  when  rust  is  severe. 
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Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  added  ^ 


To  unfertilized  plot   296  lbs. 

To  acid  phosphate  plot  —2  lbs. 

To  kalnit  plot   ,   86  lbs. 

To  acid'  phosphate  and  kalnit  plot  123  lbs. 

Average  increase  with  cotton  teed  meal   125  lbs. 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added; 

To  unfertilized  plot   448  lbs. 

To  cotton  seed  meal  plot   150  lbs. 

To  kalnit  plot   386  lbs. 

To  cotton  seed  meal  and  kainit  plot  423  lbs. 

Average  increase  with  acid  phosphate   351  lbs. 

[nerease  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot    51  lbs. 

To  cotton  seed  meal  plot   — 169  lbs. 

To  acid  phosphate  plot  — 11  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot  . .  114  lbs. 

.  Average  decrease  with  kainit   1  lbs. 


SwPBRIMKNT     MaDB  BY    W.    H.    SiMMONS,    MIDLAND  ClTY^ 

Dale  County. 


Alone  none  of  the  fertilizers  was  very  advantageous,  but 
a  complete  fertilizer  all  three  were  decidedly  beneficiaU 
18  largest  increase,  296  pounds  of  seed  cotton  per  acre,  re- 
Ited  from  the  use  of  the  complete  fertilizer  on  plot  9^ 
lis  afforded  a  net  profit  of  |2.32  per  acre,  which  is  nearly 
ne  cents  more  than  the  profit  on  plot  10,  where  less  kainit 
IS  ustd.   See  table  on  page  G4. 

[hcrease  of  seed  cotton  per  acre  when  cotton  seed  meal  was  added 


To  unfertilized  plot    88  lbs. 

To  acid  phosphate  plot    127  lbs. 

To  kainit  plot    86  lbs. 

To  acid  phosphate  and  kainit  plot  139  lbs. 

Average  increase  with  cotton  teed  meal   110  lbs. 


^Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  i 

To  unfertilized  plot    5G  lbs. 

To  cotton  seed  meal  plot   95  lbs. 

To  kainit  plot   ;  113  lbs. 

To  cotton  seed  meal  and  kainit  plot  166  lbs. 

Average  increase  with  acid  phosphate   107  lbs. 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilised  plot     44  lbs. 

To  cotton  seed  meal  plot   42  lbs. 

To  acid  phosph&te  plot   101  lbs. 

To  cotton  seed  meal  and  acid  phosphate  plot  .  .113  lbs. 


o 


Average  increase  with  kainit    75  lbs. 

Midland  City  and  Geneva  experiments. 


FERTILIZER. 
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Cotton  seed  meal 
Acid  phosphate  . 

No  fertilizer   

Kainit  

Cotton  seed  meal 
Acid  phosphate  . 
Cotton  seed  meal 

Kainit  

Acid  phosphate  . 

Kainit  

No  fertilizer   

Cotton  seed  meal 
Acid  phosphate  . 

Kainit  

Cotton  seed  meal 
Acid  phosphate  . 
Kainit  
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280 
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264 
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88 
56 

44 
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2% 
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600 
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72 
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ExpBRniENTS  BY  P.  M.  Mbtcalf^  V/j  Miles  North  of 

Geneva. 


Gray  or  light  sandy  upland  with  stiffer  red  suhsoil,  ciyht 
inches  from  surface. 


For  yields  see  table  on  pages  64  and  74. 

In  1901.  This  was  the  fourth  crop  after  clearing,  all  pre- 
vious crops  being  corn  with  eowpeas  and  peanuts  l>etween. 
No  mention  is  made  ot  rust. 

On  this  fresh  land  where  leguminous  crops  had  grown  for 
several  years,  phosphate  was  the  only  material  of  marked 
value.  Phosphate  alone  increased  the  yield  296  pounds  of 
seed  cotton  per  acre,  affording  a  net  profit  of  $6.02  per  acre, 
after  paying  cost  of  fertilizer  and  picking  and  ginning  of 
increase. 

In  1902.  The  immediately  preceding  crop  was  oats,  whieii 
in  turn  had  been  preceded  by  two  crops  of  corn,  i>robably 
with  eowpeas  or  peanuts  between,  as  is  customary  in  that 
locality. 

The  time  since  clearing  is  not  stated. 

Protracted  drought  and  abundance  of  cotlon  caterpillars 
in  October  reduced  the  yields.  No  mention  is  made  of  black 
rust,  but  Mr.  Metcalf  writes  that  "Plots  1,  2,  3,  4  and  8  had 
much  of  what  we  know  as  red  rust.''  In  this  unfavorable 
year  kainit  was  by  far  the  most  effective  single  fertilizer, 
increasing  the  yield  when  used  alone  369  pounds.  The  com- 
plete fertilizer  containing  a  full  ration  of  kainit  increased 
the  yield  488  pounds  of  seed  cotton,  affording  a  net  profit  of 
$6.31  per  acre. 

Mr.  Metcalf  writes*:  "I  learn  from  this  experiment  that 
it  pays  to  use  lots  of  guano  and  of  high  quality." 

In  1903.  This  was  the  sixth  year  since  the  clearing  of 
this  land.  The  crops  in  1902  were  oats,  followed  by  Span- 
ish peanuts.  There  was  no  rust.  This  experiment  is  ren- 
dered inconclusive  by  the  wide  variation  in  tlie  yields  of 
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the  two  unfertilized  plots  and  by  the  contradictory  result* 
on  plots  9  and  10^  hence  it  is  recorded  in  the  table  on  page  74^ 
In  190^.  Cotton  in  this  experiment  constituted  the  fourth 
crop  since  clearing.  The  two  preceding  crops  had  been  comt 
and  peanuts,  the  peanuts  not  picked.  The  summ^  was  dry. 
The  largest  increase,  528  pounds  of  seed  cotton  per  acre^ 
was  made  by  the  complete  fertilizer,  affording  a  net  profit 
above  cost  of  fertilizer,  ginning  and  picking  of  |9.38  per 
acre. 

Again  the  chief  need  seems  to  have  been  for  kainit,  acid! 
phosphate  being  almost  as  important,  and  cotton  seed  meal 
somewhat  less  important  by  reason  of  recent  crops  of  pea- 
nuts. 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  added:: 

1901         1902  1904 

To  unfertilized  plot   112  lbs.      8  lbs.— gibs. 

To  acid  phosphate  plot  —72  lbs.   203  lbs.     77  lbs. 

To  kainit  plot    24  lbs.      4  lbs.    182  lbs. 

To  acid  phosphate  and  kainit  plot  32  lbs.     G5  lbs.    286  lbs. 

Average  increase  with  cotton  seed  meai  24  Ibt.     70  lbs.    136  Ibs^ 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added:. 

To  unfertilized  plot   296  lbs.    120  lbs.     48  lbs. 

To  cotton  seed  meal  plot   112  lbs.   315  lbs.    133  lbs. 

To  kainit  plot   184  lbs.     64  lbs.     76  lbs. 

To  cotton  seed  meal  and  kainit  plot  192  lbs.     25  lbs.   180  lbs. 

Average  increase  with  acid  phosphate  196  lbs.    128  Ibt.    109  IbSs 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   48  lbs.   309  lbs.    166  lbs.. 

To  cotton  seed  meal  plot  — 40  lbs.   366  lbs.   356  lbs. 

To  acid  phosphate  plot   —64  lbs.    303  lbs.    194  lbs. 

To  cotton  seed  meal  and  acid  phos.  plot  40  lbs.   165  lbs.   402  lbs. 

Average  increase  with  kainit  — 4  lbs.    300  Ibt.    270  Ibs^ 
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Do  Fbrtilizers  Pay? 

Let  the  figures  answer*  The  following  table  gives  the 
average  of  all  the  41  conclusive  experiments  recorded  in 
^his  bulletin.  It  shows  the  average  increase  in  seed  cotton, 
•due  to  fertilizers,  throughout  Alabama  and  the  net  profit 
^ue  to  fertilizers,  after  paying  liberarprices  tor  fertilizer^ 
%nd  after  paying  50  cents  per  hundred  pounds  of  seed  cotton 
for  picking  and  ginning  the  increased  yields. 


Average  increase  in  41  experiments  in  seed  cotton  per  acre 
and  net  profit  per  acre  from  fertilizers,  after  deducting 
cost  of  fertilizer  and  cost  of  picking  and  ginning 
the  increase. 
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Cotton  seed  inelU 
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Cotton  seed  meal 
Acid  phosphate  . . 
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s 


Lbs. 
55 

302 


91 


365 


$ 

1.26 
1.85 

2.04 

2.30 


$ 

2.35 
3.97 

4.78 
4.86 


T 

3.3( 

5.87 

7.25 
7.26 


The  above  table  deserves  careful  study.  Even  with  cotton 
calculated  at  six  cents  per  pound,  fertilizers  were  profita- 
l>le,  the  average  net  profit  per  acre  ranging  from  |1.26  t« 
f2.30. 

With  eight-cent  cotton  the  average  net  profits  from  fer- 
tilizers assume  important  proportions,  ranging  from  |2.3i 
-and  |4.86  per  acre. 
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\Vitli  ton  cent  cotton  the  average  profits  range  betifveen 
•*f;{.36  and  $7.20  per  acre. 

Whether  cotton  be  priced  at  six,  eight,  or  ten  cents  per 
pound,  the  average  profit  i)er  acre  was  greater  with  a  mix- 
Tui-e  of  cotton  seed  meal  and  i)ho8phate  than  with  phosphate 
alone,  and  still  greater  when  100  pounds  of  kainit  was 
added  to  this  mixture,  thus  making  a  complete  fertilizer. 


These  (U'c  based  on  these  experiments  and  on  results  pub- 
lished in  fonner  bulletins  of  this  station. 

1.  In  all  soil  belts,  except  perhaps  on  certain  grades  of 
i-ich  prairie  soil,  where  tests  have  been  made  with  cotton 
tmder  the  direction  of  this  station  acid  phosphate  has  been 
«lraost  universally  beneficial. 

2.  Kainit  is  less  frequently  needed  than  either  acid  phos- 
J)hate  or  cotton  seed  meal,  and  a  considerable  proportion  of 
the  soils  on  which  it  has  been  most  advantageous  lie  in  the 
southern  part  of  the  State.  On  soils  where  cotton  is  es- 
pecially liable  to  ^*black  rusf'  and  in  all  parts  of  the  State 
in  seasons  when  that  disease  is  especially  injurious,  kainit 
IS  at  its  best.  On  most  soils,  containing  much  clay,  it  can 
be  profitably  dispensed  with.  Where  needed,  an  applicatioi 
of  100  pounds  per  acre  is  usually  suflScient  for  cotton. 

3.  Cotton  seed  meal  is  highly  beneficial  to  cotton  on  a 
lai'ge  proportion  of  the  cultivated  area  of  every  soil  belt  in 
Alahama.  Apparently  it  is  universally  needed  on  uplands 
<?xcept  on  (1)  new  grounds  and  (2)  on  soils  containing 
considerable  vegetable  matter. 

4.  On  old  soils,  as  a  rule,  it  is  more  profitable  to  employ 
for  cotton  a  mixture  of  acid  phosphate  and  cotton  seed 
meal  or  of  these  two  and  kainit,  than  to  use  an  equal  money 
value  of  any  one  of  them  alone. 

5.  The  usual  basis  for  a  fertilizer  formula  for  cotton 


Conclusions  and  Suggestions. 


in  regions  where  commercial  fertilizers  are  generally  em- 
ployed should  be  acid  phosphate,  of  which  100  to  240  pounds 
should  be  used  peJ*  acre,  in  addition  to  cotton  seed  meal  or 
•other  nitrogenous  fertilizer  as  necessary. 

6.  The  proper  proportion  of  cotton  seed  meal  to  acid 
phosphate  in  a  fertilizer  formula  for  cotton  depends  largely 
on  the  recent  cropping  «jid  manurinjg  of  the  field. 

(a)  Small  stalks,  (if  not  due  to  climatic  influences,  poor 
<?ultivation,  etc.)  are  usually  an  indication  that  nitrogen  (as 
in  cotton  seed  meal),  is  needed. 

(b)  Excessive  stalk  or  "weed  growth"  of  cotton  is  an 
indication  that  nitrogen  can  "be  dispensed  with  wholly  or 
partially. 

(c)  Phosphate  liastens  maturity. 

(d)  The  fresher  the  land  the  less  the  need  for  nitrogen. 

(e)  A  luxuTiant  growth  of  cowpeas  just  preceding  cot- 
ton dispenses  with  the  necessity  for  cotton  seed  meal,  as 
does  a  recent  heav^'  dressing  with  stable  manure  or  cotton 

CK7t?vl. 

7.  Nitrogen  costs  about  three  times  as  much  as  phos- 
phoric acid  or  potash  and  hence  most  of  it  should  be  pro* 
duced  on  the  farm  by  growing  soil-improving  plants,  (as 
cowpeas,  velvet  beans,  vetch,  crimson  clover,  etc.)  and  b^ 
increasing  the  number  of  livestock  and  the  amount  of  stable 

manure  saved. 

8.  In  response  to  reqiiests  for  recommendations  of 
definite  fertilizer  formulas  for  cotton  on  different  soils,  the 
writer  would  tentatively  suggest  the  following  to  be  modi- 
fied somewhat  when  the  facts  mentioned  in  ptira^^rnph  C 
seem  to  require  it : 

(a)  For  red  lime  lands  in  North  Alabama;  for  the  red 
clay  lands  occupying  a  triangular  area  in  the  central  por- 
tion of  East  Alabama — ^for  the  most  part  north  of  the  AVes^t 
em  Railway  and  east  of  the  Coosa  River — and  for  the  stiffer 
non-calcareous  soils  of  the  northwestern  and  western  part 
of  the  State : 


i 

M  ■  ' 

i 

80  to  120  Ibt.  cotton  Med  vioaI  per  eere.  li 
;  Md  phosphate  per  acre. 

per  aisre.  j 

[     (b)    Fc»r  saadj  soils  in  the  Mstem  a&d  centrmli 

-the  8tate:  < 

80  to  120  lbs.  cotton  seed  meal  per  acre.  y 
IGO  to  240  lbs.  acid  phosphate  per  eere«     -    '  -  ^ 

^  le  4te  ltMk  taW  per  me.  ^ 

IBegion:  ^  .  i| 

60  to'  120  IbB.  cotton  seed  meal  per  a^ere.  ^ 

120  to  240  lbs.  acid  phosphate  per  wpr^  :    .  ,  . 
GO  to   SO  lbs.  kainit  per  acre.  \ 

\    240  to  440  lbs.  total  per  acre.  ! 

(d)  For  any  woll  drained  soil  in  any  part  of  f 
-on  which  cottoa  is  known  to  be  especially  liable  ' 
rust:      '  ^ 

120  to  IGO  lbs.  cotton  seed  meal  per  acre. 
.   80  to  120  lbs.  acid  phosphate  per  acre. 
,  80  to  120  lbs.  kainit  per  acre.  ^ 

280  to  400  "lbs.  total  per  acMJ.  ] 

9.   The  formulas  suggested  above  contain  approj 
the  following  percentag^es  of  nitrogen  (and  its  largef 
lent  in  ammonia),  available  phosphoric  acid,  and 
nising  phosphate  containing  12  1-2  per  cent,  of  avails 
jphoric  acid.   A  phosphate  of  higher  grade  is  advis 
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FORMULA. 

Per  Cent. 

Per  Cent 

Per  Cent. 
Available  Phos- 

Per  Cent. 

2.3 

2.8 

9.3 

0.6 

2.0 

2.4 

8.0 

2.3 

(c)  For  low  longleaf  pine  lands  

1.9 

2.3 

7.6 

2.8 

(d)  For  "rusting"  soils  

3.0 

3.6 

4.8 

4.3 

10.  On  the  lime  soils  of  the  Central  Prairie  Region  com- 
mercial fertilizers  are  not  generally  used.  Prairie  soils  are 
often  in  poor  mechanical  condition  and  need  vegetable  mat- 
ter and  drainage  more  than  commercial  fertilizers.  The 
poorer  soils  often  need  both  cotton  seed  meal  and  phosphate. 


Inconclusive  Expbseiments. 

These  sometimes  afford  suggestions  or  hints  which  may 
serve  to  strengthen  the  conclusions  derived  from  the  more 
positive  experiments  previously  recorded. 

At  Town  Creek,  one-quarter  of  a  mile  southeast  of  the 
town,  Mr.  A.  A.  Owens  made  the  test  on  what  he  describes 
as  white  sandy  land  with  yellowish  subsoil.  There  was  no 
rust,  but  drought.  This  experiment  was  undertaken  by  Mr. 
B.  B.  Beed,  who  turned  the  fertilizers  over  to  Mr.  Owens. 
The  test  is  inconclusive  for  the  reason  of  the  tearing  of  one 
of  the  fertilizer  sacks',  probably  that  for  plot  9. 

The  Newtonville  experiment  in  Fayette  county  was  made 
by  G.  W.  Qravlee,  but  was  vitiated  by  late  germination  and 
irregular  stands. 

The  experiment  at  Hanover,  Coosa  county,  was  made  by 
J.  M.  Logan  on  gray  gravelly  or  rocky  land  with  red  clay 
subsoil.   The  results  suggest  that  kainit  was  not  needed. 

The  test  one  mile  east  of  Fredonia,  Chambers  county,  was 
made  by  E.  W.  Smart  on  dark  upland  with  red  subsoil.  In- 
equalities in  stand,  due,  he  reports,  to  disease  of  the  young 
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plants,  vitiated  the  experiment  Tlie  results  suggest  that  a 
mixture  of  cotton  seed  meal  and  acid  phosphate  was  suffi- 
cient. Cowpeas  in  corn  or  after  oats,  and  grazed,  grew  on 
the  land  in  each  of  two  years  preceding  the  experiment. 

Mr.  W.  A.  Candler,  Clanton,  Chilton  county,  made  the 
experiment  on  land  where  the  preceding  winter  he  had  plow- 
ed in  a  very  rank  growth  of  cowpea  vines,  affording  condi- 
tions unsuitable  for  a  test  of  commercial  fertilizers. 

At  Wetumpka,  the  test  was  made  on  the  farm  of  the 
Jlstrict  Agricultural  Schools  with  conflicting  results  both 
in  1902  and  1903. 

At  Greensboro  the  tests  were  made  by  T.  K.  Jones,  1  1-2 
miles  south  of  town  on  poor  red  upland,  originally  covered 
with  hardwood.  In  1902  manure  was  accidentally  added  to- 
certain  plots,  and  in  1904  the  growth  of  gi'ass  ruined  the 
experiment. 

Four  miles  norfh  of  Union  Springs  Mr.  N.  Gachet  made^ 
a  test  on  light,  reddish  loam  with  red  clay  subsoil,  where- 
the  original  growth  had  been  hardwoods.  Variations  in 
the  stand  destroyed  the  value  of  the  experiment. 

The  test  at  Carson,  Washington  county,  was  consigned  to 
Mr.  R.  D.  Palmer.  It  was  made  on  gray  upland,  pine  land 
with  yellow  clay  subsoil,  two  miles  north  of  Carson.  The 
results  are  somewhat  conflicting. 

For  the  Geneva  experiment,  see  page  G6. 

Credit  is  due  Mr.  C.  R.  Hudson  for  making  or  checking  all 
cairulations  in  this  bulletin.. 
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INTRODUCTION. 


The  rapid  increase  in  the  fruit  growing  industry  m  thi» 
State  within  I'ecent  years  has  made  it  necessary  that  more 
and  more  attention  should  be  given  to  the  diseases  of  these- 
plants  by  the  Exi>eriment  Staation  and  the  fruit-growers- 
themselves.  A  large  number  of  letters  reach  this  depart- 
ment during  the  year  asking  for  information  regarding 
these  diseases  and  the  l>est  method  of  controlling  them  and* 
these  letters  cannot  in  most  cases  be  properly  i-eplied  to  by 
letter  alone.  They  indicate  also  a  growing  interest  in  these* 
matters  and  seem  to  indicate  that  the  time  has  arrived  to» 
place  befoi-e  our  people  such  information  as  is  now  avail- 
able regarding  these  matters.  To  supply  this  evident  need 
this  Bulletin  has  been  prepared. 

We  have  thought  it  best  to  depart  somewhat  from  the 
common  method  of  pi'esenting  such  matters  and  have  made 
the  attempt  to  arrange  the  facts  and  suggestions  under  such 
definite  headings  as  will  best  serve  to  indicate  what  sort 
of  information  must  be  had  before  one  can  hope  to  success- 
fully control  diseases  of  cultivated  plants.  More  than  thii^ 
we  have  looked  upon  the  diseases  from  the  standpoint  of  the 
diseased  plant  and  have  included,  thei'efore,  no  statement* 
.regarding  the  organism  causing  the  diseases  where  thi» 
would  not  conduce  to  a  clearer  understanding  of  the  disease 
itself  and  particularly  of  the  methods  of  treatment  sug- 
gested. The  science  of  plant  pathology  owes  much  to  my- 
cology but  its  future  advance  and  recognition  depends  upoD 
its  rather  more  sharp  differentiation  from  "economic  my- 
cology." 

The  plants  are  arranged  in  alphabetical  order  by 
their  common  names  and  under  each  are  given,  also  in 
alphabetical  order,  the  most  important  diseases  of  these 


so 


•pliiBTs  in  our  irj^iou.  ^Ve  have  iiitix)du(*ed  no  new  ei>uinn»ri 
names  for  any  of  these  (liseanes,  but  have  employed  the  lom- 
mon  names  now  in  most  common  use  or  that  are  sanctioned 
by  the  leading  autliorities  upon  this  subject.  In  cases  where 
the  same  disease*  is  known  (m  moi*e  than  one  of  the  plants 
menticmed  rtiftM-ence  to  the  dis(»ase  will  be  made  tinder  each, 
but  its  full  descrij)tion  will  l)e  pi*esented  under  the  first 
j)lant  mentioned  or  in  connecticm  with  the  plant  in  which 

'  the  disease  is  hei*(»  best  known.  If  the  disease  shows  s|H*citic 
ditTerences  in  the  different  plants  attacked  mention  of  the 
facts  will  1h»  recorded  under  each  ])lant  concerned.  Meth 

•  4>ds  of  treatment  are  discussed  under  each  disease  and  no 
^*,s])ray  <*alendar''  is  fc'ven.  It  is  believed  the  plan  here 
adaj)(ed  has  several  and  pec  uliar  advantages  over  the  otIuT 

^  method. 

We  have  |>Iaced  at  the  close  of  the  discussion  of  each  dis- 
-.*^ase  a  bibliography  of  the  disease.    This  bibliogra]ihy  is  in 
-no  case  complete,  but  is  simply  a  select  list  of  the  more 
i)riginal  and  recent  literature  dealing  with  this  subject. 
'The  majority  of  these  refcM'ences  are  to  the  literatui-e  of  the 
'*State  Ex])erimeut  Staticms  and  the  Department  of  Agricul- 
unit*.    To  these  and  other  sources  I  am  indebte<l  for  infor- 
:  niaticm  here  jn-esented  and  the  references  to  this  literature 
are  hei-e  included  to  show  readers  of  this  Bulletin  that 
further  reading  and  study  of  this  matter  of  plant  diseases 
may  i-eadily  be  made  in  the  ]mblications  mentionwl  that 
may  in  most  cases  be  had  for  the  asking. 

One  of  the  i»rinci])al  ])urposes  of  this  Bulletin  is  to  enable 
'  fruit  growers  to  recognize  soane  of  the  common  dis(»ases  of 
.the  j)lants  mentioned  in  order  that  they  may  assist  thia 
department  in  securing  data  each  year  of  the  distribntion 
;and  severity  of  the  diseases  in  the  varitms  counties  of  the 
State.  The  method  euiployed  here  in  m^ording  this  infor 
mation  is  well  shown  by  the  figures  on  pages  82  and  83. 
The  first  <me  shows  the  front  and  the  last  one  the  back  of  a 
record  form  so  made  as  to  be  employed  in  a  regular  loose 
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Seaf  holder.  We  wmli  specimens  aud  information  regarding 
^acli  disease  from  every  county  of  the  State  where  it  is  to 
Ije  found*  and  shall  be  glad  to  afford  any  who  care  to  assist 
us  in  gathering  this  information  any  special  directions 
they  may  desire.  Specimens  of  diseased  conditions  of  any 
plant  are  at  all  times  desired  and  these  and  letters  regard- 
ing such  subjects  should  be  directed  to  the  Department  of 
Plant  Phvsiolog}'  and  Pathology  of  the  Experiment  Station. 
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APPLE. 


BITTER  ROT. 


HlHTORY    AND  DISTRIBUTION. 


The  bitter  rot  of  apples,  known  also  as  the  rii>e  rot  or 
•anthraenose  of  the  fruit,  certainly  made  its  appearance  in 
America  previous  to  and  has  attracted  much  attention 
from  that  time  to  date.  In  the  United  States  the  disease 
is  found  in  practically  every  State  east  of  and  including 
Kansas,  Oklahoma  and  Texas;  the  most  serious  outhre^iks 
of  the  disease  have  occurred  in  Oklahoma,  Indian  Territory; 
southern  Illinois,  Ohio  and  Indiana;  Kentucky,  West  Vir- 
ginia, Virj^inia,  eastern  North  Carolina,  western  New 
York;  Delawai'e,  Vermont,  New  Hampshire,  Massaclm^tts, 
CVmnecticut,  Rhode  Island,  New  Jersey  and  Alabama. 

The  fungus  causing  this  disease  may  be  fairly  said  to  be 
found  the  world  over  whercN-er  the  apple  is  gi*own  and,  in 
addition  to  the  apple,  has  been  found  on  the  following 
hosts:  i>ear,  tomato,  gi*ape,  [>each,  nectarine,  apricot,  pep- 
per, egg  [)lant  and  Sfjuash.  It  renmins  to  be  determined 
whether  the  fungus  occurring  on  these  various  hosts  is  iden- 
tical. 


The  bitter  rot  or  ripe  rot  of  apples  is  a  fungus  disease 
of  the  ri[>ening  fruit  producing  in  another  form  a  canker  of 
the  smaller  limbs  of  the  ai)ple  tree. 

The  first  sign  of  the  disease  is  to  be  found  in  the  form  of 
a  small  discoloration  just  beneath  the  skin  of  the  apple. 
This  8i)ot,  as  it  enlarges,  becomes  more  and  more-sunken  and 
the  rotting  of  the  apple  proceeds  towards  the  core.  When 
the  spots  reach  a  size  of  about  a  half  inch  in  diameter  small 
blackish  bodies  ai)pear  in  a  circular  arrangement  beneath 
the  skin  of  the  apple  (Tlate  I,  Fig.  1.).    These  blackish 
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bodies  are  the  fruiting  bodies  of  the  fnng:ns  and  soon  pro- 
ject from  the  surface  of  the  diseased  spot.  As  these  fruit- 
ing Imdies  bi'eak  through  the  surface  of  the  a])ple  the  spores 
produced  in  them  are  allowed  to  escape.  The  spores  are 
Jield  together  in  the  form  of  stringy*  pinicish  masses  which 
are  quite  conspicuous,  particularly  on  dry  quiet  nights 
when  the  spore  masses  are  oozing  out. 

As  the  disease  ])rogi'esses  other  rings  of  fruiting  bodies 
will  a])i)ear  outside  of  the  one  first  formed  and  in  time  there 
may  be  a  half  dozen  or  more  of  these  concentric  rings.  If 
the  climatic  conditions  are  unfavorable  to  the  rapid  devel- 
ojmient  of  the  fungus  the  rings  of  the  fruiting  bodies  will 
iu)t  be  so  definite  or  may  be  absent  entirely.  From  the 
original  point  of  infection  the  fungus  may  grow  out  until 
the  whole  apple  is  rotted — though  thei*e  is  at  all  times  a 
rather  sharp  line  of  separation  between  the  healthy  and 
diseased  portions  of  the  fruit.  If  infection  occurs  at  more 
than  one  point  the  rings  of  fruiting  bodies  from  the  sev- 
eral infections  will  ultimately  unite  with  one  another. 

The  general  effect  of  the  fungus  is  to  hasten  the  maturity 
of  the  apple  and  lead  to  the  well  known  falling  of  the  apples. 
This  falling  may  o<Tur  at  any  stage  in  the  development  of 
the  disease.  In  fact  the  premature  falling  of  the  fruit  is 
one  of  the  most  cons])icuous  symptoms  of  thi^  disease. 

During  the  summer  of  1002  a  Mr.  Simpson,  of  Illinois,  a 
large  fruit  grower  of  that  State,  noticed  that  in  many  cases 
there  was  to  l)e  found  a  canker  on  the  limb  that  he  sus- 
]>ected  of  being  the  source  of  infection  from  the  fact  that 
the  canker  was  often  found  at  the  top  of  an  inverted  cone 
formed  by  the  diseased  apples  on  the  tiw.  A  careful  inves- 
tigation of  this  matter  by  Blair  and  Burrill  and  by  Von 
Schrenk  and  Sjmulding  has  established  this  suspicion  of  Mr. 
Simpson  as  a  fact.  They  were  able  to  produce  the  typical 
l)itter  rot  by  inoculation  of  healthy  apples  with  spores  pro- 
duced in  these  limb  cankei^s  and  also  to  produce  the  limb 
<-anker  through  rnoculation  with  spores  obtained  from  dis- 
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eased  apples.  This  very  important  discovery  introduonlf 
into  the  treatment  of  the  disease  a  new  factor  of  immense- 
importance. 

These  cankers  api)ear  most  generally  on  the  smaller  limbs- 
and  their  generar  appearance  is  well  shown  in  Fig.  2  on 
Plate  II.  There  are  other  cankers  of  apple  trees  and  of 
other  trees  due  to  various  causes,  but  whenever  the  bitter 
rot  of  apples  is  found  on  trees  on  which  cankers  like  those 
shown  in  the  above  figure  occur  the  removal  of  the  can- 
kers would  be  advisable  even  in  advance  of  a  demonstration 
of  the  connection  between  the  two  troubles. 

Relationship  of  Diskasb  to  Climatic  Conditions. 

The  first  appearance  of  the  trouble  on  the  apple  mar  be- 
expected  during  July  in  this  latitude,  though  in  the  north- 
ern apple  growing  districts  this  is  generally  delayed  until 
August.    The  exact  time  de{)ends  much  upon  the  climatic- 
conditions  that  prevail  at  the  time  and  during  the  spring. 

The  green  fruit  is  generally  quite  immune,  a  fact  that  may 
be  due  to  the  larger  amount  of  malic  acid  in  immature  fruits 
as  compared  with  ri\)e  fruits.  And  it  is  this  rapid  destruc- 
tion of  the  ripe  fruit  just  when  the  owner  is  about  ready  to^ 
gather  in  the  crop  that  makes  the  trouble  so  much  dreaded ! 

Warm  and  sultry  weather  affords  the  best  chance  for  the- 
rapid  development  of  the  fungus  and  the  appearance  of  a 
regular  bitter  rot  epidemic.  On  the  contrary  in  cool  dry 
summers  the  trouble  need  not  be  much  feared.  Nights  with 
much  dew  alternating  with  hot  days  will  greatly  promote- 
the  development  of  Jl^e  fungus. 

The  time  of  first  aiJpearance  of  the  trouble  on  the  fruits 
may  also  be  much  infiuenced  by  the  condition  of  the  spores, 
as  to  ripeness,  in  the  cankers  and  the  mummies,  to  be  de- 
scribed later.  If  a  cold  spring  has  delayed  the  formation- 
of  these  spores  then  the  rot  will  be  late  appearing  on  the- 
fruit  itself. 


Economic  Importance. 


We  cannot  do  better  to  emphasize  the  importance  of  this 
•disease  than  to  ihention  the  statement  of  the  President  of 
tlie  National  Apple  Shippers'  Association  who  said,  **the 
damage  to  the  apple  crop  of  the  United  States  in  1900  from 
hitter  rot  was  |10,000,000.00;-  The  destruction  of  75  per 
<-ent.  of  the  crop  by  this  disease  is  not  very  unusual  and  in 
many  cases  the  owners  of  apple  orchards  have  preferred 
1o  lease  the  orchard  for  a  mere  tritle  than  to  run  the  risk 
of  getting  no  returns  at  all.  Von  Schrenk  and  Spaulding 
say,  in  speaking  of  this  disease,  that  "It  has  probably  done 
more  to  discourage  apple  growing  in  many  regions  than  all 
other  troubles,  including  both  fungus  and  insect  diseases 
<H>mbined.''  In  our  State  the  disease  has  caused  great  losses 
iu  many  places,  but  so  far  no  very  systematic  attempt  has 
been  made  to  control  the  disease  or  to  determine  its  exact 
distribution. 


The  bitter  rot  of  apples  and  the  associated  canker  of  apple 
limbs  are  produced  by  the  fungus  now  known  as  Olomerella 
rufomacuUins  (Berk.)    Spaulding  and  Von  Schrenk. 


"The  treatment  against  this  disease*  ini^y?  in  the  light  of 
•our  present  knowledge,  be  groujied  under  three  headings: 
(1)  i^emoval  and  destruction  of  all  diseased  apples  from 
the  tree  and  from  the  grouuid,_(2)  reinoyal  of  the  ci^nkeved 
limbs,  and  (3)  spraying  with  thfe  Regular  Bordeaux  mixture 
:}is  directed  below. 

The  spores  formed  on  the  apples  that  fall  to  the  ground 
during  the  season  and  those  on  the  apples  that  dry  up  to 
form  munmiies  on  the  tree  may  live  over  the  winter  and 
thus  constitute  sources  of  new  infection  during  the  follow- 
ing spring.    If  only  a  few  trees  are  infected  it  will  cer- 
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tainly  pay  well  to  watch  the  8pi*ead  of  the  disease  and'iiii- 
mediately  pick  and  destroy  by  burning  or  burying  in  the 
ground  every  apple  as  soon  as  the  disease  api>ear8  upon  it. 
In  this  way  the  further  spread  of  the  disease  to  other  tives 
in  the  orchard  will  l>e  largely  j>rpvented.  And  then  all 
rotten  ai)ple8  on  the  ground  should  be  gathered  up  and  de~ 
Btroyed. 

The  limb  cankers  should  be  removed  during  the  late  fall 
or  winter  as  they  can  then  be  seen  more  readily  than  they 
can  when  the  trees  are  in  leaf.  If  cankers  are  found  on  the 
smaller  limbs  as  is  generally  the  case,  these  limbs  may  be 
removed  entii*e,  but  if  found  on  the  trunk  or  very  large 
limbs  it  may  be  best  to  carefully  cut  out  the  cankered  iM)r- 
tion  and  paint  over  the  wound  carefully  with  white  lead 
paint  of  tar.  It  seems  certain  now  that  the  removal  of  all 
these  cankers  will  do  much  to  lessen  the  spi'ead  of  the  dis- 
ease in  the  orchard  by  removing  one  of  the  sources  of  new 
infection. 

In  addition  to  the  two  above  named  jirecautions  the  ti-ees 
should  be  carefully  sprayed  with  Bordeaux  mixture  at  least 
once  before  the  buds  o\yen  and  then  at  intervals  of  ten  days, 
until  the  fruit  is  about  rij)e. 
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This  disease  has  been  known  for  some  time  being  reported" 
from  Illinois  for  example  as  early  as  1S78.  It  probably  oc- 
curs in  every  apple  orchard  and  is  often  confused  with  the^ 
bitter  rot. 


Brownish  decayed  spots  appear  on  the  apple  generally 
near  the  stem  and  often  near  the  flower  end".  This  rotted 
area  soon  turns  black  and  the  rotting  proceeds  towards 
the  center  of  the  apple.  There  is  no  such  sharp  demarka- 
tion  between  the  rotten  and  healthy  portions  of  the  apple 
as  exists  in  the  case  of  the  bitter  rot  and  this  is  one  method 
of  distinguishing  the  two  diseases  ft*om  each  other.  The* 
surface  of  the  decayed  spot  becomes  somewhat  d^epressed.. 
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Finally  the  apple  shrivels  up  more  or  less  and  becomes  a 
small  and  hard  **mummy/' 

This  disease  does  not  occur  as  a  rule  on  green  apples  ex- 
cept in  cases  of  injury  to  the  apple  by  wounds  or  insects.  It 
is  often  abundant  on  "windfalls."  It  is  also  one  of  the  chief 
x  auses  of  rotting  of  apples  in  the  market. 

On  the  leaves  the  same  fungus  often  causes  rather  seri- 
ous damage  through  the  formation  of  rather  large  and  ir- 
regular brownish  spots. 

The  old  dead  twigs  on  unpruned  trees  may  often  become 
breiMling  places  for  this  fungus  from  which  spores  may  be 
scattered  by  the  wind.  The  fungus  was  once  thought  to 
live  on  the  twigs  merely  as  a  saprophyte  but  is  now  known 
to  cause  a  serious  canker  of  apple  twigs.  (Bee  Can- 
ker of  Ai>ple  on  page  91.) 


It  is  produced  by  the  fungus  Sphacropsis  nialorum.  Berk. 
The  fruiting  stage  consists  of  numerous  rather  small  black 
pustules  that  develop  on  the  surface  of  the  diseased  apple. 
The  i>ustules  develop  as  a  rule  only  after  the  rotting  is  fair- 
ly well  advanced. 

These  pustules  are  roundish  conceptacles,  with  black  or 
purplish  walls,  containing  the  spores.  The  spores  ooze  out 
«is  small  wbit^  threads.  The  spore^s  are  at  first  white,  but 
soon  bec^ome  deeply  colored. 


The  disease  may  be  controlled  by  spraying  with  Bordeaux 
mixture,  making  the  first  application  before  the  leaves  ap- 
pear and  subsequeYit  ones  at  intervals  of  about  two  weeks. 
(  See  Fig.  6  on  Plate  II.)  Decayed  fruit  should  be  removed 
from  the  trees  and  the  ground  and  destroyed  and  "mummy" 
fruits  should  not  be  allowed  to  remain  on  the  tree  over 
>v  inter. 

Since  the  fungus  causing  this  disease  is  also  shown  to 
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be  the  -cause  ot  ^  cattk^,  care  should  be  taken  to  renio\*e  op 
treat  caakered  limb  as  suggested  uiider  the  bitter  rot. 

Bibliography^ 

Clinton,  G.  P. 

1902.    Black  Rot.    Sphaeropsis  maloruni  Berk.  Bull. 
III.  Exp.  Stat.  69:192—193.  fig.  2  on  pi.  B. 
<3arman,  B. 

1895.    Sprajitig  Experiments  in  1895.  Bull.  Ky.  Exp. 

Stat.  59:111—129.  fig.  501—508. 
Seribner,  F.  L. 

1890.   Black  rot  of  the  apple.    Fungus  diseases  of  the 

gi'ape  and  other  plants  and    their  treatment. 

81— S3,  fig.  1606. 

CANKER. 


It  I  STORY  A  XI)  DiSTUIBUTlOX. 


This  diseas^e  was  first  reported  from  New  York  State,  but 
Is  now  knowti  to  have  a  mucli  wider  distribution.  The  fact 
'of  its  being  caused  by  the  fungus  producing  the  well  known 
'black  rot  of  the  apple,  pear  and  quince  fruits  would  nat- 
"urally  lead  one  to  suspect  that  the  distribution  of  the  can- 
leer  would  \>e  coextensive  w  ith  the  black  rot. 

Symptoms. 

In  general  a  canker  may  be  said  to  be  the  result  of  any 
"^'injury  that  destroy^  the  bark  and  lays  bare'  portions  of 
wood.''  (Bull.  170  N.  Y.)  This  particular  canker  is  due  to 
the  action  of  a  parasitic  fungus  thftt  attacks  principally  the 
larger  limbs.  The  tro^ul^te  may  be  defected  from  the 
swollen  appearance  of  the  limbs  and  the  rough  dark  colored 
bark.  (Plate  Vri.  Fig.  19.)  Frequently  in  severe  cases  of 
canker  the  wood  itself  may  be  expbsed  and  tlius  decay  of 
the  wood  it?el?  begins.  The  extent  to  which  the  canker  af- 
reets thfe  bark  varies  apparently  with  various  conditions, 
^>nt  may  be  several  feet. 
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The  effect  upon  the  tree  is  due  to  the  interference  witU 
the  circulation  of  the  sap  and  the  amount  of  injury  will  of 
course  be  in  proportion  to  the  surface  area  of  the  cankers. 
The  tree  may  be  simply  weakened  or  may  be  killed  outright 


This  canker  is  caused  by  the  fungus  Sphdcropsis.inalonm 
Pk.  .  . 


Cankered  limbs  should,  if  possible,  be  removed  an* 
burned.  Where  the  cankers  are  found  on  the  trunk  or  very 
large  limbs  it  may  be  advisable  to  cut  out  the  diseased  spot 
and  paint  over  the  wound  with  some  sort  of  paint  or  wash.. 

When  spraying  with  Bordeaux  mixture  for  other  apple 
diseases  if  canker  be  present  it  would  be  advisable  to  thor- 
oughly cover  the  limbs  with  the  spray  mixture. 
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FLY  SPECK. 


History  and  Distribution. 


This  disease,  aften  referred  to  as  "flies'*  and  '^'blackbirds,"' 
was  first  reported  in  scientific  literature  in  1896  from  Dela- 
irace.  It  is  at  present  no  doubt  to  be  found  practically 
irh^'ever  the  apple  is  cultivated. 

Symptoms. 

This  fruit 'disease  is  marked  by  the  appearance  upon  the 
i^ruit  of  a  number  of  small  spots  of  specks  (Plate  II.  Fig.  5.) 
in  areas  that  may  be  14  of  an  inch  or  more  in  diameter. 
The  skm  of  the  apple  around  this  area  may  become  rather 
cloudy  in  color  and  if  many  of  the  areas  unite  with  each 
other  the  whole  surface  of  the  apple  may  become  sooty  in 
appearance.  The  effects  of  the  fungus  do  not  extend  below 
the  surface  of  the  apple,  but  in  the  most  se\we  cases  the 
apple  may  become  somewhat  shrivelled  owing  to  the  action 
of  the  fungus  causing  the  disease. 

The  clajm  is  made  that  the  disease  will  sprejid  upon  ai>- 
ples  in  storage. 

Aetiology. 

The  disease  is  due  to  the  fungus  known  an  Lrptothijnnin 
pomi  (Mont.  &  Fr.)  Sacc. 
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Kbsistaxce  of  Varieties. 


This  disease  appeal's  in  ordinary  seasons  most  severelr 
upon  the  fruit  of  trees  phmted  in  low  damp  situations. 
During  a  very  wet  season,  however,  all  sorts  of  trees  will  be 
apt  to  be  affected  without  reference  to  their  situation  or 
resistance.  Khode  Island  Greening,  Rome  Beauty  and 
Peck's  Pleasant  are  very  frequently  badly  injured  by  this 


One  thorough  spraying  with  the  ordinary  Bordeaux  mix- 
ture when  the  apples  are  half  grown  or  less  will  prevent 
the  injury  from  this  disease.  In  the  case  of  smooth  skinned 
apples  this  spraying  should  be  done  somewhat  earlier  to  pre- 
vent the  so-called  ^^russetting"  of  the  apples  caused  by  the 
fungicide  itself.    See  also  treatment  for  sooty  blotch. 
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This  disease  was  first  reported  by  Stewart,  Rolfs  and  Hall 
from  Western  New  York  in  1900,  but  is  no  doubt  much  more 
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widely  distributed  than  our  i-ecords  in  the  literature  show. 
We  have  here  in  Alabama  a  very  similar  if  not  identical  dis- 
ease of  apple  and  peach. 

Symptoms. 

The  aiffected  trees  have  few  or  no  large  branch  roots.  The 
root  system  of  the  tree  instead  consists  of  a  number  of 
groups  of  hair-like  fine  roots  springing  from  the  main  tap 
root.  Fig.  16  on  Plate  VI  shows  one  of  the  common  forma 
of  the  disease. 

Aetiology. 

The  cause  of  the  disease  is  at  present  unknown.  It  may 
be  associated  with  attacks  of  wooly  aphis  or  with  the  croww 
gall,  but  may  occur  independent  of  both  of  these  troubles. 
It  does  not  seem  with  us  to  be  found  associated  with  any 
type  of  soil.    Specimens  of  this  disease  are  much  wanted. 
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RUST. 


History  and  Distribution. 


Apple  rust  is  widely  distributed  and  may  be  expected 
wherever  apples  and  cedar  trees  are  growing  in  close  prox- 
imity to  each  other.  In  Alabama  the  rust  is  in  many  sec- 
tions one  of  our  most  serious  apple  troubles. 

Symptoms. 

The  disease  may  readily  be  detected  by  the  circular  yel- 
lowish spots  (See  Fig.  4  on  Plate  II.)  that  appear  on  the 
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leaves  in  May  or  June.  Similar  spots  may  also  appear  mtt 
the  fruit. 

Aei'iology. 

The  ai4»le  rust  here  is  produced  by  one  stage  of  Gym- 
mosporaHf/itaii  macropus,  the  other  stage  of  which  lives  oa 
the  red  cedar  causing  there  the  so-called  "cedar  apples," 
shown  in  Fig.  3  on  Plate  II.  The  spores  produced  in  the 
gelatinous  out  growths  from  these  gallls  in  jiwU 
i^pring  jire  tlie  source  of  infection  of  apple  leaves. 

Tkkatment. 

Spraying  seems  to  be  of  no  value  in  controlling  this  dis- 
pense. Since  cedar  trees  harber  one  stage  of  the  fungus 
<*a using  this  disease  it  is  of  course  advisable  to  remove  the 
*^cedar  appless''  or  if  possible  the  cedar  trees  themselves. 
A  little  attention  to  this  matter  will  dispose  of  he  rust 
problem  in  ap]>le  orchards. 
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HtSTOR¥   AND  DISTRIBUTION. 


It  has  been  kiK)WH  as  a  serious  apple  disease  since  the 
•early  part  of  the  19th  century.  For  example  Curtis  record- 
•ed  it  as  common  on  apples  in  North  Carolina  in  1867.  In 
this  country  its  greatest  injury  seems  to  be  in  the  Missis- 
sippi Valley.  In  this  State  no  definite  attempt  has  ever 
^en  made  to  the  writer's  knowledge  to  control  it  by  spray- 
ing and  in  fact  it  has  never  attracted  any  great  attention. 


Scab  first  makes  its  appearance  early  in  the  spring  soon 
rafter  the  first  leaves  begin  to  unfold.  It  is  during  this  time 
that  the  greatest  amount  of  infection  occurs,  though  there 
is  a  second  period  of  infection  in  the  fall  which  is  largely 
responsible  for  the  production  of  the  mature  winter  stage. 
The  scab  may  often  be  seen  on  the  leaves  and  fruit  of  the 
lower  branches  showing  that  the  probable  source  of  infec- 
•tion  was  to  be  found  in  the  leaves  on  the  ground  on  which 
'the  fungus  had  wintered  over.  The  first  spots  on  the  leaves 
•are  often  on  the  lower  side  near  the  midrib — this  being  the 
ifirst  part  of  the  leaf  to  be  exposed  while  the  leaf  is  unfold- 
iing. 


The  scab  here  is  found  in  the  form  of  roundish  spots 
about  14  inch  in  diameter.  Frequently  several  of  these 
^spots  may  unite  with  one  another — particularly  if  they  are 
near  a  large  vein  or  the  midrib  where  the  fungus  seems  t« 
•grow  more  rapidly  than  elsewhere  on  the  leaf.  The  spots 
iiave  an  oliv^  green  color. 


Symptoms, 


On  the  Leaves. 


On  th^  FutuiT^ 


The  scab  spots  ai*e  rouudish  1^  ta  1-3  iuch  diameW 
^nd  of  an  olive  green  color — frequently  with  a  lighter  col- 
ored margin.  These  spots  may  coalesce  to  some  extent  if 
conditions  are  such  as  to  favor  the  growth  of  the  fungus. 
The  scab  fungus  grows  more  rapidly  ojx  youug  fruits  than 
on  older  ones — due  no  doubt  to  the  fact  that  the  cuticle 
of  the  younger  apples  is  more  delicate.  Old  fruits  for  the 
same  reason  are  not  very  apt  to  become  infected.  The 
cuticle  over  the  "scab*'  may  later  iu  the  season  become 
broken  and  flaked  off,  exposing  the  dead  tissues  of  the  ap* 
pie  and  giving  the  scabbed  area  a  reddish  brown  color. 
The  fungus  also  frequently  causes  the  formation  of  a  con- 
siderable amount  of  corky  tissue — ^which  in  turn  protects 
the  apple  from  becoming  infected  at  the  scab  spot  by  other 
fungi. 


When  the  diseased  leaves  fall  to  the  grouad  in  the  fall 
the  mycelium  that  during  the  summer  was  confined  to 
the  space  just  beneath  the  cuticle,  grows  down  into  the 
tissues  of  the  leaf.  The  deeper  penetration  into  the 
leaf  is  made  possible  by  the  death  of  the  leaf 
and  the  consequent  partial  decay  of  its  tissues. 
These  hyphae  take  on  a  reddish  olive  color,  and  the  cells 
composing  them  are  larger  than  those  formed  during  the 
summer.  The  fruiting  bodies,  perethecia,  of  th<e  fungus  are 
formed  within  the  leaf.  The  spores  are  ripe  by  A  [nil  or 
May  and  ready  to  produce  the  spring  infr^ct'on.  Per=•^hecia 
are  often  formed  near  the  small  s{)ots  on  leaves  produced 
by  the  autumn  infection.  The  pustules  are  scattered  or 
more  generally  gathered  together  in  groups  on  a  grayish 
spot  that  may  mark  the  spot  of  the  summer's  scab. 
This  stage  of  the  fungi^s  is  not  fmmd  elsewhere  but  on  tho 
leaves. 


WlNTBR  STAGfU 


00 

Tbeatme(nt» 


The  scab  may  be  prevented  by  spraying  with  Borden n.^ 
mixture  as  follows: 

(1.)  Spray  with  Bordeaux  mixture  just  before  1:he  Hower- 
buds  open. 

(2.)    Spray  again  just  after  the  blossoms  fall. 
(3.)    Spray  1,  2  or  3  more  times  at  infervals  of  about  10^ 
days* 

The  following  results  secured  by  .Icwes  &  Orton  in  Ver- 
mont, show  the  immense  profits  in  spraying  for  the  apple- 
scab.   They  sprayed  as  follows: 

1.  April  27.  Buds  not  open;  with  solution  of  copper- 
sulfat  1  lb.  to  20  gallons. 

2.  May  18.  Leaves  out — liowers  not  open ;  Bordeaux- 
"1 — 10"  to  which  was  added  1-3  lb.  paris  green. 

3.  June  15.    Blossoms  fallen. 

4.  July  18. 

5.  August  3. 

Comparison  was  made  of  trees  sprayed  five  times  and 
those  sprayed  three  times  (the  last  two  sprayings  being 
here  omitted)  and  trees  not  sprayed  at  all.  The  follow- 
ing table  shows  the  results  clearly: 


When  account  is  taken  of  the  fact  that  thcT  fungus  caus; 
ing  the  disease  may  winter  over  on  the  fallen  le^vos  i*  op 
pears  advisable  to  rake  up  and  burn  fallen  leaves  at  the^ 
close  of  the  season. 

The  gain  from  spraying  may  fall  into  the  following 
classes : 


Sprayed  5  times  

Sprayed  3  times   

Not  sprayed   


Per  cent, 
on  the  tree. 


60 
51 

33 


Per  cent. 


fallen 
40 
40 
67 


Total  value^ 
of  crop, 
per  tree.. 
fl5.44 
7.38^^ 
2.15 
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"(1.)    Actual  gain  in  yield  per  tree. 
(2.)    An  increased  percentage  of  ''selects"  and  Xo.  1.'* 
'apples. 

(3.)    Prevention  of  falling  due  to  scab  . 

(4.)    Increase  in  rigor  of  the  tree  itself. 

(5.)  Reduction  of  the  loss,  often  very  serious,  resulting 
from  the  attacks  of  various  fungi  causing  a  rotting  about 
the  scab  spots  of  storred  apples. 


The  greatest  injury  from  the  scab  may  be  expected  dur- 
ing seasons  having  a  cold  damp  spring-  The  amount  of 
the  injury  in  any  given  season  is  also  no  doubt  in  a  measure 
dependent  upon  the  amount  of  the  mature  Venturia  stage 
produced  on  the  fallen  apple  leaves — this  in  turn  being  im- 
fluenced  by  the  climatic  conditions  prevailing  during  the 
preceding  fall  and  winter. 


Apple  scab,  a  disease  affecting  the  leaves  and  fruits  of 
the  apple,  is  caused  by  the  parasitic,  summer  stage,  Fusi- 
vJadium  dcndritictun^  of  the  fungus  Venturia  inaequalis. 
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Chester,  F.  D. 
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Stat.  29 :18— 24.  fig.  1. 


Influence  op  Weather. 
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SOOTY  BIX)T€rH. 


History  and  Distribution. 


This  was  first  reported  by  Sturgis  in  Connecticut  in  181)?y 
on  Rhode  Island  Greenings  and  Newton  Pippins.  It  is  now 
very  widely  distributed  and  together  with  the  fiy -speck  d&- 
^ase,  with  which  often  associated,  causes  much  damage  to- 
apples  particularly  during  wet  seasons  or  where  trees  aix* 
planted  in  low  damp  soil. 

Symptoms; 

The  disease  appears  as  irregular  blotches  (Plate  11.  Fig, 
5.)  upon  the  surface  of  the  apple — these  blotches  are  at  first 
pale,  but  soon  become  sooty  black  in  color  and  under  a 
lens  show  a  radiating  appearance  due  to  the  manner  of 
growth  of  the  fungus  causing  the  disease.  No  rotting  of 
the  fruit  occurs  since  the  fungus  works  entirely  upon  the 
surface  of  the  fruit.  It  may  with  the  fly-speck  disease 
greatly  reduce  the  market  value  of  tlie  fruit. 

Treatment. 

Both  fly-speck  and  sooty  blotchi  will  be  controlled  by  the. 
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-spraying  against  the  scab.  It  may  be  necessary,  however, 
no  give  one  or  two  sprayings  later  in  the  sexison,  say  in  July. 

Aetiology. 

The  fungus  causing  this  disease  is  generally  referred  to 
.Phyllachora  pomigcnOy  though  this  matter  demands  further 
•Htudy. 

Bibliography. 

(In  addition  to  the  following  consult  the  Bibliography 
given  under  Fly  Speck.) 
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CHERRY. 


BLACK  KNOT. 


History  and  Distribution. 


Black  Imot  has  long  been  known  and  the  extent  of  its 
■injuries  has  frequently  been  brought  home  to  plum,  ajid 
•cherry  growers  in  no  uncertain  manner.  The  plum  indus- 
try of  the  famous  Hudson  river  valley  (N.  Y.)  was  prac- 
tically wiped  out  by  this  disease.  Farlow,  1876,  was  the 
•first  to  determine  its  exact  cause  concerning  which  the  most 
Tarious  opinions  had  previously  been  entertained. 

Its  most  serious  injury  has  frequently  been  to  plums,  but 
•^^•herries  are  by  no.  means  exempt.    DeSchweinitz  mentions 
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aa  epidemic  of  this  disease  that  destroyed  the  cherry  tree& 
about  Bethlehem,  Pa.,  in  1790. 


The  black  knot  is  a  rough  wart-like  outgrowth 
(Plate  VII.  Fig.  18,)  from  the  bark  of  twigs 
and  branches  in  severe  cases  extending  along  the- 
trunk  for  several  feet.  The  first  symptom  is  the 
swelling  of  the  tissue  just  beneath  the  bark.  This  enlarge- 
ment increases  during  the  fall  or  growing  season  until  the 
bark  is  ruptured.  This  exposed  portion  of  the  twig  is  soon 
covered  with  an  olive  green  velvety  coating  composed  of  the- 
reproductive  hyphae  of  the  fungus.  A  microscopical  ex- 
amination of  the  diseased  portion  at  this  time  would  show 
numerous  erect  hyphae  bearing  spores — the  so-called 
summer  spores.  These  are  readily  carried  about  by  the 
wind  and  other  agencies  and  serve  to  spread  the  disease 
during  the  growing  season. 

Later  in  the  season  the  production  of  summer  spores 
ceases  and  the*  velvety  covering  gradually  disappears.  The 
surface  of  the  wart  gradually  becomes  hardened  and  altered 
in  color  to  a  dark  brown  and  finally  to  a  dead  black. 

Pimples  may  be  seen  late  in  the  fall  covering  the  wart. 
In  these  are  developed  the  winter  spores  called  ascospores. 
These  ascospores  only  develop  during  the  winter  and  are 
capable  of  germination  in  February  and  March. 

Aetiology. 

The  disuse  is  due  to  the  fungus  PlotoiHl/hUa  morbosa. 


The  diseased  twigs  should  be  i*emoved'  after  leaf-fall  or 
before  the  winter  spores  are  formed..  Twigs  tliat  show  in 
the  spring  or  early  summer  the  beginning  of  a  '^knot"  should 
be  removed  and  burned  to  prevent  the  formation  of  the  sum- 
mer  spores.    If  such  knots  are  simply  out  offh  and  allowed 
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to  remain  on  the  ground  the  summer  spores  may  ripen  andj 
then  be  scattered  to  other  trees. 

Co-operation  of  entire  neighborhoods  must  be  secured  to, 
render  the  campaign  against  the  black  knot  effective.  Leg- 
islation has  been  resorted  to  in  several  States,  but  a  healthy 
and  intelligent  public  opinion  is  necessary  in  this  as  in, 
many  cases. 
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Xodeman,  E.  G. 

1894.  Black  Knot  of  Plums  and  Cherries,  and  Methods 
of  Treatment.  Bull.  N.  Y.  Cornell  Exp.  Stat. 
81 :63a--a56.  fig.  1—6. 


Among  the  stone  fruits  such  as  cherry,  peach  and  plum 
a  "gum-flow''  or  gummosis  is  frequent  and  may  become  a 
serious  menace  to  the  life  of  the  trees  affected.  This  dis- 
integration of  the  tissues  of  the  affected  plant  may  be 
brought  about  by  a  variety  of  causes.  Hence  gummosis  is 
■a  generic  term  applied  to  the  condition  here  described  what- 
•^ver  be  the  cause,  Massee  has  described  a  gummosis  of  the 
common  flowering  almond  {Prunus  japonica)  due  to  the 
action  of  a  parasitic  fungus,  and  this  seems  to  be  the  only 
case  of  gummosis  so  far  demonstrated  to  be  due  to  a  parasitic 
fungus. 

Excessive  gum  flow  frequently  leads  to  the  formation  of  a 
canker.  (See  plum  canker,  page  — Reports  of  outbreaks 
H)f  gummosis  in  any  of  the  trees  mentioned  will  be  gladly 
received. 


Massee,  G. 

1903.  Gummosis  of  Prunus  japonica  (Cladoaporium 
epiphylluuu  Fr.)  A  Text-Book  of  Plant  Diseases. 
aOG— 310.  fig.  82. 


LEAF  SP6t. 


History  and  District, 


This  disease  occurs  widely  distributed  on  the  leaves  of 
H-herry,  plum  and  apricot  and  is  frequently  referred  to  as 
"leaf  blight. 


GUMMOSIS. 
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Symptoms. 

Minute  isiwls  at  first  appear  soon  after  the  first  leaves 
?ire  full  grown  and  these  are  of*en  only  1-6  inch  or  less 
in  diameter.  On  cherry  and  plum  leaves  the  spots  may 
have  a  reddish  margin.  The  spots  enlarge  to  1-8  inch  or  more 
in  diameter,  (See  Fig.  21  on  Plate  VIII,)  becoming  at  the 
Bame  time  dark  and  with  a  pale  center.  Often  the  diseased 
Bpots  fall  out  of  the  leaf  causing  a  shot-hole  effect  and  then 
called  "shot  hole"  disease.    (See  Plate  VIII.) 

The  tree  may  become  defoliated  through  the  action  of 
this  disease  atid  in  that  case  may  be  much  weakened  so 
that  it  is  more  apt  to  be  injured  during  the  following  win- 
ter. The  damage  in  this  direction  is  much  greater  if  the 
defoliation  occurs,  as  it  is  apt  to  in  the  plum,  when  the 
tree  is  in  frtiit. 

Aetiology. 

''This  disease  is  caused  by  Cylindrosporium  padL 
Treatment. 

The  leaf  Spot  may  be  controlled  by  the  proper  spraying 
Vith  Bord'eaux  mixture,  but  in  the  case  of  the  cherry  the 
application  of  the  spray  at  the  time  the  tree  is  in  fruit,  the 
Tbest  time  to  control  the  disease,  may  cause  the  fruit  to  be 
stained  with  the  spraying  mixture  so  as  to  reduce  its  mar- 
"ket  value.  However,  it  is  well  to  apply  Bordeaux  just  be- 
fore the  blossoms  open  and  again  just  after  they  fall  to 
partially  control  the  leaf  spot  and  fruit  rot. 

Bibliography. 

teeach,  S.  A. 

1894.  Peventing  Leaf  Blight  of  Plum  and  Cherry  Nur- 
sery Stock.  Kept.  N.  Y.  Geneva  Exp.  Stat.  12— 
1«93  :G8S— Gl)3.  pi.  5—6. 


Digitized  by 


I  10& 

1894.  Preventing  Leaf  Blight  of  Plum  and  Cherry 
Nursery  Stock.  BulK  N.  Y.  Geneva  Exp.  Stat.. 
72:339—346.  fig.  1—2. 

1896.  Plum  Leaf  Spot.  BulK  N.  Y.  Geneva  Exp.  Stat. 
98:5—14.  pi.  1—5. 

1896.  Cherry  Leaf  Spot  and  Fruit  Rot.  Bull.  N.  Y. 
Geneva  Exp.  Stat.  98:15—17.  pi.  1—5. 

1897.  Plum  Leaf  Spot.  Kept.  N.  Y.  Geneva  Exp.  Stat. 
15—1896:384—401.    pi.  25—29. 

1897.   Prevention  of  Fungous  Disecises  in  Cherry  Or-- 

chards.  Rept.  N.  Y.  Geneva  Exp.  Stat.  15—1896  - 

402—407. 
Duggar,  B.  M. 

1899.    Notes  on  the  Shot-hole  Effect  of  Peaches  anct 

Plums.  Bull.  N.  Y.  Cornell  Exp.  Stat.  164:385r^ 

388.  fig.  71—72. 
Pairchild,  D.  G. 

1892.   Treatment  of  plum    leaf    blight  in  nursery.. 

rows.  Bull.  Div.  Veg.  Path.  U.  S.  Dept.  Agr.. 

3 :63— 65. 

1892.  Treatment  of  plum  leaf  blight  in  the  orchards 
Bull.  Div.  Veg.  Path.  U.  S.  Dept.  Agi-.  3 :02  -03. 

1893.  Plum  leaf-blight.  (Cylindrosporium  padP 
Karsten.)  Journ.  Myeol.  7:253—255.  pi..  28— 29. 

1893.  Cherry  leaf -blight.  {Cylindrosporium  padi 
Karsten.)  Journ.  MycoJ.  7:249—252.  pi.  26^27. 

1893.  Plum  leaf -blight.  (Cylindrosporium  padi^ 
Karsten.)  Rept.  N.  Y.  Geneva  Exp.  Stat  11— 
1892:659—662.  pi.  27—28. 

1893.  Cherry  Leaf -Blight.  (Cylindrosporium  padt 
Karsten.)  Rept.  N.  Y.  Geneva  Exp.  Stat.  11— 
1892 :654— 659.  pi.  25—26. 

1894.  Plum  Leaf  Blight.  (Cylindrosporium  padi 
Karst.)  Bull.  Div.  Veg.  Path.  U.  S.  Dept.  Agr.. 
6:39—40. 


Digitized  by 


100 


€reen,  W.  J. 

1801.   The  "shot  hole''  fungus  of  the  plum.  Bull.  Ohio- 
Exp.  Stat,  ii— Vol.  4.  No.  0:216—217. 

Thaxter,  R. 

1801.    Leaf  Spot  of  Plums  and  Cherries  Causing  De- 
foliation. Rept.  Conn.  State  Exp.  Stat.  1800:102.. 


It  has  been  known  as  a  serious  enemy  of  the  peach  in  the- 
United  States  for  over  20  years  and  in  Europe, for  evenw 
longer.  Whenever  peaches,  plums  or  cherries  are  grown  iw 
this  country  the  brown  rot  is  a  most  serious  pest.  During- 
certain  years  the  loss  is  made  most  noticeable  by  favorable- 
weather  conditions.  Thus  in  1000  the  loss  to  the  peach  crop* 
in  Georgia  was  estimated  to  be  40  per  cent,  or  "from  foOO,- 
#00  to  f700,000.  Similar  losses  are  reported  from  other 
places.  In  Kentucky  it  has  been  reported  as  a  rather  seri- 
•us  disease  of  apples,  but  with  us  it  seems  to  be  confined 
to  the  peach,  plum  and  cherry.  It  has  also  been  reported 
on  the  pear,  quince  and  apricot  in  addition  to  the  above^. 


Under  favorable  climatic  conditions  the  disease- 
may  attack  the  flowers  before  or  after  the  petals 
have  fallen.  At  first  a  slight  discoloration  will  appear  on^ 
some  part  of  the  flower  and  soon  this  spreads  so  as  to  give 
the  whole  flower  a  brown  and  withered  appearance.  In- 
Alabama  during  1807  an  epidemic  of  this  disease  of  the 
peach  flower  appeared  that  practically  destroyed  the  peacKi 
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crop  for  that  season.  Fogg}',  rainy  and  very  warm  weather 
were  the  conditions  then  prevailing  that  made  possible  the 
germination  of  an  unusual  number  of  the  spores,  derived,  as 
usual,  from  the  old  diseased  "mummy-'  fruits  adhering  to 
the  trees.  The  spores  formed  on  the  diseased  flowers  were 
then  sources  of  infection  for  any  fruit  that  was  later  de- 
veloped. 


On  the  peach  and  plum,  particularly  the  peach,  the 
mycelium  of  the  fungus  may  grow  down  into  the  twigs  from 
Ae  flowers  or  fruits  that  are  infested.  This  condition  of 
affairs  is  often  referred  to  as  the  "twig-blight''  of  the  peach. 
(See  also  canker  of  plum  on  page  131.)  If  only  one  or  two 
peaches  are  found  on  a  twig  the  twig  is  apt  to  become  in- 
fected at  only  one  point  and  thus  be  girdled  by  the  fungus, 
resulting  in  the  death  of  the  uninfested  terminal  portion  of 
the  twig.  If  several  infested  fruits  occur  on  the  twig  it 
may  become  infested  throughout  its  entire  length. 


8mall  brown  spots  appear — these  rapidly  enlarge  and 
whitish  tufts  of  spore-bearing  hyphae  may  appear.  The  peach 
may  fall  to  the  ground  or  simply  shrivel  up  and  remain 
attached  to  the  tree.    (See  Plate  III.) 

In  the  case  of  the  plum  the  fruit  may  be  infected  for 
some  time  before  any  external  evidence  appears.  As  the 
plum  begins  to  ripen,  however,  the  ash  grey  tufts  of  spore- 
bearing  threads  appear.  This  difficulty  of  distinguishing  be- 
tween infested  and  healthy  plums  leads  in  many  cases  to 
serious  losses  in  shipping  these  fruits. 

Peaches  also  often  suffer  en  route  to  market  from  this 
rot — particularly  if  the  refrigeration  is  not  properly  at- 
tended to. 


On  the  Twigs. 


On  the  Fruit. 


Ill 


Treatment. 


The  brown  rot  can  be  effectually  controlled  by  two  lines 
of  treatment:  (1)  spraying  with  Bordeaux  mixture  as  ex- 
plained below  and  (2)  removal  and  destruction  of  all  af- 
fected fruit  from  both  the  tree  and  the  ground. 

The  trees  should  be  sprayed  with  the  Bordeaux  mixture  as 
follows : 

1.  Just  before  the  buds  open. 

2.  Just  after  the  blossoms  fall. 

3.  Ten  days  to  two  weeks  later. 

4.  Keep  the  fruit  covered  with  the  Bordeaux  mixture  un- 
til ripening  begins  and  then  employ  either  the  ammoniacal 
copper  carbonat  or  a  solution  of  dibasic  copper  acetat  made 
by  dissolving  six  ounces  of  the  salt  in  fifty  gallons  of  water. 
These  two  mixtures  will  not  injure  the  fruit. 

Too  much  stress  cannot  be  placed  upon  .the  absolute  nec- 
essity of  removing  from  the  tree  all  the  diseased  fruits 
since  these  are  sources  of  infection  and  their  presence  upon 
the  tree  may  lead  to  most  severe  attacks  of  the  twig  dis- 
ease produced  by  this  same  fungus.  The  fruits  that  are 
allowed  to  fall  to  the  ground  after  rotting  may  serve  as 
the  home  of  the  perfect  stage  of  the  fungus  and  act  as 
sources  of  infection  during  the  next  spring.  Mummy  fruits 
(Fig.  8  on  Plate  III.)  should  not  be  allowed  to  remain  on 
the  tree. 


The  brown  rot  is  caused  by  the  fungus  now  known  as 
Sclerotinia  fructigena — the  conidial  or  imperfect  form  of 
the  fungus,  however,  known  as  Monilia  fructigena^  being 
the  direct  cause  of  the  disease.  The  perfecf  form  of  the 
fungus  has  been  found  on  old  fallen  peaches  in  Maryland 
and  Georgia.  Its  discovery  emphasizes  the  necessity  of 
removing  and  destroying  all  fallen  and  mummy  fruits. 


Aetiology. 
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i;rown  gall. 


HrSTORY   AND  DISTRIBUTION. 


Crown  gall  is  a  contagious  disease  affecting  a  consideri^- 
^>le  number  of  the  smaller  and  larger  fruit  trees  and  plants, 
^he  disease  has  been  reported  upon  the  following  plants: 
^peach,  almond,  apricot,  prune,  plum,  pear,  apple,  English 
walnut,  raspberry,  blackberry,  cherry,  poplar  and  cTiest- 
^ut.  It  is,  however,  not  at  all  certain  that  the  galls  on  all 
Hhe  above  plants,  though  very  similar  in  general  appearance, 
•are  caused  by  one  and  the  same  organism. 


The  gall  generally  behaves  as  an  annual  growth — those 
^hat  begin  in  the  spring  mature  the  same  fall.  But  in  this 
•climate  the  galls  that  start  in  late  summer  or  fall  continue 
^eir  growth  through  the  winter  season.  _  It  is  strictly  a 
nursery  disease — seedlings  1  to  G  months  old  being  most 
likely  to  become  infected.  The  first  gall  in  such  cases  gen- 
•erally  appears  on  one  side  of  the  main  root  a  few  inches 
^elow  the  surface  or  near  the  "crown"  of  the  seedling.  On 
larger  trees  the  galls  genrally  appear  on  the  lateral  roots 
though  the  crown  is  also  commonly  attacked  in  the  case  of 
large  trees.    (Plate  V.) 

The  wart  at  first  is  a  light  colored  clear  or  translucent 
mass  of  succulent  tissue  frequently  attached  to  the  plant 
\v  means  of  a  slender  stalk  or  neck.  The  galls  grow  very 
rapidly  and  the  outer  surface  soon  takes  on  a  warty  ap- 
pearance and  a  reddish  brown  color.  The  parts  of  a  gall 
'that  become  dark  colored  have  lost  their  power  of  growth 
— the  discoloration  being  due  perhaps  to  the  action  of  vari- 
•ous  fungi  attacking  the  gall.  From  the  surface  of  such  a 
'discorored  gall  many  new  smaller  outgrowths  may  appear. 

Toward  the  end  of  the  season  the  gall  becomes  badly  de- 
*cayed  and  may  readily  be  broken  away  from  the  plant  leav- 


Symptoms. 
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iug  an  ugly  deep  wound.  During  the  follawing  spring  ^ 
new  lot  of  gall  gi'owth  may  take  place  around  the  margiu 
of  the  old  scar.  And  if  the  gall  be  removed  new  growth  may 
begin  even  in  the  center  of  the  wound  thus  formed.  (Fig^ 
14  on  Plate  V.)  This  process  m^iy  continue  until  the  re- 
sulting wound  is  so  deep  that  the  ti'ee  falls  of  its  own 
weight. 

If  a  section  of  rapidly  growing  gall  be  examined  there 
will  frequently  be  found  through  it  numerous  darker  col- 
ored irregular  spots  that  are  centers  of  more  rapid 
growth.  These  centers  frequently  become  beautifully  twist- 
ed nodules  of  woody  tissue — after  the  gall  matui-es  and  be- 
gins to  decay  many  of  thes  curious  nodules  may  readily  be 
removed  from  the  outer  portion  of  the  galU 


The  disease  has  been  widely  scattered  over  the  country 
by  shipments  of  stock  from  infested  nurseries^ 

Locally  it  is  known  that  a  single  diseased  tree  may  in  ^ 
few  years  suffice  to  infect  most  of  the  trees  in  the  orchard^ 
The  spores  of  the  parasite  are  small  and  may  be  carried 
by  the  air  and  it  is  likely  that  the  disease  may  be  com- 
municated from  old  decayed  galls. 

The  careless  wounding  of  the  crown  of  a  tree  or  the  break 
in  the  bark  produced  by  escaping  "suckers"  both  make  ^ 
pathway  for  the  parasite  to  gain  entrance  into  the  tree. 

Care  should  in  all  cases  be  taken  to  see  that  all  removed 
galls  and  uprooted  diseased  trees  be  burned  on  the  spot 
and  not  hauled  through  the  orchard  at  all. 


Toumey  in  Arizona  gave  8i)ecial  attention  to  the  crowi^ 
gall  on  the  almond  and  described  as  the  cause  of  this  diS' 
ease  a  new  species  of  slime  mould  which  he  called  Dendro^ 
plmgus  glohosus.  As  has  been  said  it  has  never  been  demon, 
strated  that  this  organism  is  the  cause  of  the  widely  dis^ 
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tributed  crown  gall  on  the  various  plants  that  were  men . 
tioned  above.  Tourney  was  able  to  communicate  the  al- 
mond disease  to  the  peach  and  apricot,  but  failed  to  do  so. 
to  the  apple.  Selby  believes  that  the  gall  may  be  com-, 
municated  from  the  raspberry  to  the  peach,  but  Halsted 
came  to  the  opposite  conclusion.  Much  work  remains  to 
be  done  on  this  very  important  disease. 

Treatment. 

The  best  advice  that  can  be  given  fruit  growers  i-elative 
to  the  crown  gall  is  this — never  plant  trees  from  a  nursery 
known  to  be  infested  with  the  disease  and  never  plant  trees 
showing  the  disease^.  If  a  diseased  tree  is  planted  it  is  i)rac- 
tically  certain  that  the  tree  will  never  amount  to  anything. 
And  what  is  even  more  important  one  is  thereby  very  likely 
to  introduce  the  disease  into  the  soil  of  the  orchard.  If  a 
bundle  of  nursery  stock  has  a  single  crown  gall  on  any  of 
the  trees  the  whole  lot  of  trees  should  be  destroyed. 

It  is  possible  that  some  good  may  be  done  by  inspecting 
the  orchards  annually  and  removing  all  galls  that  have 
formed  at  the  crown  of  the  trees.  After  carefully  cutting 
away  the  gall  the  wound  surface  should  be  covered  with  a 
paste  made  of  lime  and  blue  vitriol.  But  it  must  be  remem- 
bered that,  though  the  galls  at  the  crown  do  the  most  dam- 
age, the  smaller  galls  on  the  roots,  which  cannot  be  re- 
moved after  planting,  will  reduce  the  vitality  of  the  tree. 
It  is  therefore  certaint  hat  no  amount  of  after  treatment 
of  any  sort  will  make  a  diseased  tree  give  as  large  a  yield 
as  a  healthy  one. 

HiBLIOGRAPHV. 

Alwood,  W.  B. 

1003.*  Some  observations  on  Crown  Gall  of  A[jple 
Trees.  Bull.  Va.  Exp.  Stat.  140:185—212.  fig, 
27—37. 

*This  Bulletin  is  marked  **September.  1902/*  on  the  front  cover ^ 
but  on  the  last  pag^e  are  the  words  ''Issued  Septennber  15,  1903.'' 
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LEAF  CURL. 


History  and  Distribution. 


The  leaf  curl  oT  the  peach  is  found  practically  wherever 
the  peach  is  cultivated  and  is  one  of  the  most  serious  of 
all  peach  enemies.   The  total  losses  from  curl  in  the  whole 
United  States  have  been  estimated  by  Pierce  to  be  as  high 
•as  13,000,000.00  in  a  single  year. 

Symptoms. 

As  soon  as  the  young  leaf  buds  begin  to  open  the  leaves 
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*8how  the  chara<5teristic  rougbeaed  surface  and  deeper  greea 
•color.  This  "curling**  of  the  leaves  progresses  rapidly  as 
the  leaves  grow  (Fig.  9  on  Plate  IV).  A  part  only  or  all 
of  the  leaf  blade  may  become  affected.  A  mature  leaf,  af- 
fected with  curl,  may  have  a  reddish  color,  but  generally 
the  diseased  leaves  become  simply  discolored. 

The  fungus  also  grows  insiide  the  terminal  portion  of  the 
joung  twigs  and  causes  these  to  become  swollen  and  to  take 
on  a  lighter,  paler  color.  These  swollen  terminal  portions 
of  the  twigs  constitute  the  only  home  of  the  perennial  por- 
tion of  the  fungus.  The  spring  infection  seems  to  take 
place  largely  from  spores  formed  from  the  mycelium  pres- 
•ent  in  these  swollen  t^igs.  The  leaves  soon  become  coTr 
^I'od  with  a  greyish  mealy  coating — composed  of  the  fmit- 
ing  bodies  of  the  fungus.  The  spores  are  produced  in  small 
sacs  arranged  parallel  to  ^ach  other  and  at  right  angles  to 
itlie  surface  of  the  leaf.  These  asci  are  produced  on  the 
•ends  of  hyphae  that  grow  out  through  the  epidermis  of  the 
•leaf.   Defoliation  occurs  soon  after  spore-formation. 

Gummosis  of  affected  twigs  is  frequently  to  be  seen  as  a 
result  of  the  action  of  this  fungus. 

The  tree  attempts  to  make  up  for  the  loss  of  leaf  surface 
l»y  forcing  some  of  its  dormant  buds  to  grow — these  buds 
•  wuxy  gi'ow  to  give  a  healthy  twig — but  at  the  base  will  be 
Mt  the  swollen  fungus-infested  portion — constituting  a 
dangerous  source  of  infection  for  another  spring. 


The  epidemic  character  of  leaf  curl  has  been  frequently 
noticed  and  attempts  made  to  connect  the  sporadic  char- 
acter of  the  disease  with  some  climatic  factor.  No-  very 
definite  statements  can  be  made  further  than  the  sugges- 
tion that  the  phenomenon  referred  to  can  perhaps  best  be 
t*xplained  as  due  to  the  influence  of  certain  climatic  factors 
upon  the  spores  either  at  the  time  (a)  they  are  being  scat- 
tei«ed  or  {%)  during  "germination  and  infection  of  the  tree. 


Relationship  to  the  Weather. 
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TllEATME^'T. 


Leaf  curl  may  be  prevented  by 

(1.)  Spraying  with  Bordeaux  just  previous  to  the  oj^en- 
ing  of  the  buds  in  the  spring. 

(2).  Spraying  again  with  weaker  Bordeaux  as  soon  as- 
the  petals  of  flowers  have  fallen;  this  is  to  prevent  late  in- 
fection from  the  ground  or  neighboring  trees. 

(3.)  Spraying  again  with  weak  Bordeaux  when  the  first 
leaves  are  full  grown  or  when  the  si>ores  of  the  fungus  are- 
developing.  This  is  to  prevnt  summer  infection  and  cover 
places  where  spores  may  lodge  to  pass  over  the  winter. 

Where  winter  spraying  against  San  Jose  Scale  with  t\n^ 
lime-sulfur-salt  wash  is  conducted  this  treatment  may  suf- 
fice of  itself  to  hold  the  curl  in  check. 
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1899.  Further  studies  upon  spraying  peacli  trees  and 
upon  diseases  of  the  peach.  Bull.  Ohio  Exp. 
Stat.  104:199—216.  pi.  1—3. 

1899.  Variations  in  the  amount  of  leaf  curl  of  the 
peach  {Exoascm  deformans)  in  the  light  of 
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The  rosette  is  known  from  a  few  stations  in  the  West, 
but  is  principally  known  from  Georgia  and  a  part  of  South. 
Carolina.  It  is  found  in  peaches  and  almonds  and  perhaps 
also  in  plums.  It  seems  not  to  have  attracted  much  atten- 
tion in  Georgia  until  about  ten  years  ago,  but  is  now 
known  to  be  present  in  many  counties  in  budded  and  seed- 
ling orchards  and  also  in  seedlings  growing  in  out  of  the 
way  places. 


The  rosette  is  in  somB  respects  closely  related  to  the  yel- 
lows. It  may  attack  only  parts  of  the  tree  at  first,  but  may 
appear  suddenly  in  the  spring  attacking  nearly  the  whole 
tree  at  once.  In  sucb  cases  all  the  leaf  buds  grow  out  into 
compact  tufts  of  leaves  or  rosettes,  whence  the  name.  Fig. 
10  on  Plate  IV  shows  some  of  these  characteristic  rosettes. 
If  a  tree  is  attacked  all  over  it  will  die  the  following  au- 
tumn, but  if  only  one  or  more  branches  are  first  attacked 
then  only  the  diseased  branches  will  die  after  a  period  of 
about  six  months.  The  leaves  in  these  rosettes  are  gen- 
erally of  a  peculiar  yellowish  color.  The  lower  leaves  in 
the  rosette  are  frequently  much  larger  than  the  normal 
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toaves  and  have  inrolled  margine  and  are  stiffer  than  the- 
«sual  leaves  of  the  peach.  These  outer  larger  leaves  turn 
yellow  and  fall  early  in  the  season  while  the  inner  leaves^ 
are  still  green.  If  a  tree  is  attacked  in  all  parts  it  bears, 
no  fruit,  but  otherwise  the  fruit  born  will  generally  be  apt 
to  shrivel  up  while  stil!  green  and  fall  off  or  it  may  ripeni 
naturally. 

The  disease  may  be  spread  through  budding  or  root  graft> 
ing  as  has  been  demonstrated  by  many  experiments.  How- 
ever, it  is  known  that  mere  contact  of  diseased  with  healthy 
tissue  is  not  sufficient  to  introduce  the  disease,  but  there 
must  be  a  real  union  of  the  two  tissues. 


Like  the  yellows  the  exact  cause  of  rosette  is  yet  un^ 
known. 


All  trees  which  show  the  rosette  in  the  spring  should  be 
at  once  dug  up  and  burned.  If  any  of  the  diseased  leaver 
have  fallen  these  should  be  gathered  also  and  burned  as. 
they  may  serve  as  source*  of  inffectiom 
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History  and  Distribution. 


This  distinctly  American  disease  is  known  to  affect,  in^ 
addition  to  the  peach,  the  almond,  nectarine,  apricot  and 
plum.    It  seems  to  be  widely  distributed  in  the  United' 
States. 


"Prematurely  ripe,  red-spotted  fruits,  and  premature  un- 
folding of  the  leaf  buds  into  slender,  pale  shoots,  or  into, 
branched,  broom-like  growths,  are  the  most  characteristic 
symptoms  of  yellows."   The  reddish  spots  in  the  fruit  ex- 
tend from  the  skin  to  the  stone  and  their  presence  is  one- 
of  the  best  tests  for  the  disease. 

During  the  first  season  that  the  disease  is  present  in  any 
given  tree  it  may  confine  its  attacks  to  one  or  a  few  only- 
of  the  branches,  but  in  later  years  other  symptoms  may 
appear  and  these  are  principally  the  premature  opening  of* 
the  winter  buds.   This  is  most  plainly  seen  in  the  fall  after 
the  tree  has  lost  all  its  leaves.   The  shoots  may  at  this  time-, 
be  produced  from  these  prematurely  opened  buds  and  are 
then  very  conspicuous.   Very  feeble  shoots  may  also  appear- 
on  the  larger  branches  of  the  tree  and  these  also  are  rather 
conspicuous  on  account  of  their  broom" like  appearance.  In^ 
the  later  stages  of  the  disease  or  when  the  disease  has  been 
present  in  a  tree  for  several  years  the  yellowing  of  the- 
leaves  may  become  apparent  and  this  condition  has  given 
rise  to  the  common  name,  but  this  is  not  the  most  con- 
spicuous symptom  and  has  led  many  to  confuse  the  disease- 
with  leaf  curl  and  other  diseases. 


The  exact  cause  of  the  disease  is  not  yet  known,  though 
it  is  generally  looked  upon  as  a  so-called  "physiological  dis-^ 
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^ase."  As  to  its  spread  and  its  infectious  nature  we  are 
certain.  It  may  be  present  in  a  dormant  condition  in  buds 
employed  in  the  nursery  for  budding  and  the  disease  is 
•often  introduced  into  a  new  region  in  just  this  manner. 

The  disease  is  also  known  to  be  spre^  from  living  and 
dead  trees  affected  with  the  disease  to  healthy  trees  in  the 
same  orchard.  • 

Soil  and  climatic  conditions  certainly  cannot  be  charged 
with  the  cause  of  a  disease  which  possesses  such  an  infec- 
tious or  contagious  nature  and  there  is  no  good  evidence  to 
show  that  the  disease  is  caused  by  bacteria  or  other  vege- 
table organisms. 


The  only  line  of  treatment  that  promises  to  control  the 
•disease  is  to  dig  and  burn  the  roots  and  entire  tree  as  soon 
as  it  shows  certain  symptoms  of  this  disease.  Spraying 
is  of  no  value  and  special  fertilization  of  the  soil  seems  to 
be  of  no  value  in  its  control.  "Pits"  or  seeds  from  dis- 
•eased  trees  should  never  be  employed  in  a  nursery  or  else- 
>w'here. 
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PEAR.  » 


BLIGHT.' 


History  and  Distribution. 
i  — I — ^  J 

Pear  blight,^  called  also  twig  blight,  and  fire  blight,  is  a 
-contagious  bacterial'  disease  of  pear;  apple,  quince  and  otlier 
pomaceous  fruit  trees.  It  is  of  v^ry  wide  distribution  and 
may  be  found  ^practically  throughout  the  United  Sta'tes  east 
of  the  Mississippi  rivfer.    It  has  been  ascribed  to  the  most 
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various  causes,  but  the  complete  demonstration  of  its  bac- 
terial natui*e  was  made  by  Dr.  Burrill,  of  IliiBois,  in  1879^ 

Bymptov^ 

This  disease  attacks  the  flowers,  young  fruits  and  the 
young  twigs  and  shoots,  frequently  working  its  way  down 
through  the  bark  to  the  larger  limbs  or  even  to  the  trunk 
itself.  The  disease  has  its  most  prominent  symptom  in  the 
blackish  discoloration  of  the  leaves  on  the  attacked  twigs, 
but  the  bacteria  do  not  as  a  rule  find  their  way  into  the 
leaves  except  into  the  petiole  and  the  larger  veins.  This 
discoloration  of  the  leaves  occurs  in  a  week  or  more  after 
the  death  of  the  branch  on  which  they  are  found.  (See  Fig^ 
15  on  Plate  VI.) 

There  is  much  variation  in  the  manner  the  attacked  plant 
behaves  or  rather  in  the  way  the  disease  works.  In  some 
cases  the  affected  twig  is  simply  girdled  and  in  that  case 
the  damage  is  not  so  great  as  when  the  whole  twig  or  branch 
is  killed.  The  very  sudden  death  and  rapid  discoloration 
of  the  leaves  has  led  many  to  suppose  that  the  disease 
spreads  in  the  tree  more  rapidly  than  it  actually  does,  Aa 
a  matter  of  fact  the  disease  does  not  spread  more  than  3 
to  10  inches  per  day  in  the  twigs. 

In  the  spring  the  blight  first  makes  its  appearance  in  the 
blossoms  causing  there  the  so-called  "blossom  blight."  The 
most  rapid  distribution  of  the  disease  in  the  orchard  takes 
place  while  the  tree  is  in  bloom.  It  is  now  known  that  the 
principle  agency  in  this  w^ork  is  the  various  bees  that  visit 
these  flowers  for  the  nectar  there  found.  In  this  nectar  the 
bacteria  causing  the  blight  find  a  most  suitable  situation 
for  rapid  development.  Bees  going  from  flowers  whose 
nectar  contain  even  a  few  of  these  bacteria  to  healthy  flow- 
ers on  the  same  or  other  trees  are  very  apt  to  carry  some 
of  the  germs  and  thus  rapidly  spread  the  infection. 

The  disease  also  gains  entrance  to  the  plant  through  the 
tips  of  young  shoots  or  twigs.  This  form  of  blight  is  ofteq 
referred  to  as.  twig  blight.    In  the  case  of  nursery  stocl^ 
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not  in  flower  the  disease  is  more  often  carried  abont  in  this 
manner. 


Pear  blight  is  now  known  to  be  due  to  Bacillus  amylov- 
orus,  one  of  the  bacteria.  This  discovery  was  made  in 
1879  by  Dr.  T.  J.  Burrill.  By  means  of  the  usual  inocula- 
tion experiments  this  has  been  demonstrated  beyond  a 
shadow  of  doubt.  There  can  never  be  any  blight  in  the  ab- 
sence of  this  species  of  bacteria,  no  matter  how  very  favora- 
ble soil  and  climatic  conditions  may  be. 

It  was  once  supposed 'that  the  germ  might  live  over  winter 
in  the  ground,  but  that  is  now  known  to  be  false.  As  a  rule 
the  blight  ceasefe  at  the  close  of  the  growing  season,  but  in 
some  cases,  particularly  where  new  infection  has  taken 
place  late  in  the  season,  the  germs  may  live  over  winter  in 
the  twigs  and  slowly  push  out  into  the  healthy  bark  during 
the  winter.  The  blighted  twigs  hold  their  moisture  lonfiei 
than  healthy  twigs  and  this  is  naturally  very  favorable  to 
the  germ  and  besides  it  is  known  that  the  germ  may  be  ex- 
posed to  a  freezing  temperature  without  injury. 

In  the  spring  the  rapid  accumulation  of  sap  in  the  twigs 
sets  up  a  flow  of  gum  from  the  twigs  in  many  cases  and  if 
the  germs  are  alive  in  any  of  the  twigs  they  are  naturally 
carried  out  by  this  gum  flow.  Bees  and  other  insects  are 
attracted  to  this  gum  and  by  this  means  the  germs  are  car- 
ried to  flowers  at  which  point  they  rapidly  multiply  in  the 
nectar  and  enter  the  twig. 

Influence  of  Environment  Upon  the  Disease. 

The  pear  blight  makes  best  headway  during  warm  moist 
weather  and  is  more  or  less  retarded  by  cold,  dry  and  sunny 
weather.  The  germ  is  very  sensitive  to  dryness  and  in  the 
old,  dead  and  dry  twigs  the  germs  will  all  be  found  to  Im 
dead. 
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Disease  resist;! lit  sorts — 

Such  sorts  as  the  Keitfer  and  Duchess  resist  the  bligkt 
nioi*e  than  the  Bartlett  and  some  others  and  in  geueml  the 
apple  is  much  less  injured  by  the  disease  than  are  the  pear 
and  quince.  There  seems  to  be  no  need  of  attempting  to 
breed  sjiecial  resistant  sorts  when  we  considei*  the  jk)s- 
itive  remedial  measures  mention  l>elow. 

(Cultivation  and  soil  fertility — 

In  general  we  may  state  that  a  well  cultivated,  highly 
fertilized  and  rapidly  growing  tree  is  most  apt  to  be  at- 
tacked by  the  blight.  The  use  of  too  much  barnyard  manure 
is  particularly  dangerous  if  the  soil  is  already  rich  in  nitro- 
genous matter.  In  some  cases  it  may  be  well  to  avoid  teo 
excessive  cultivation.  In  general  any  measure  that  will 
tend  to  check  the  too  rapid  growth  of  the  tree  will  tend  at 
the  same  time  to  protect  the  tree  against  the  blight.  Heavy 
pruning  in  the  winter  time,  since  it  promotes  rapid  forma- 
tion of  much  new  wood  in  the  spring,  may  also  be  avoided 
at  times  with  good  results. 

TreatiuT^nt — 

The  absolute  destruction  of  every  blight  germ  should  be 
aimed  at  and  may  be  secured  by  the  pruning  away  and  de- 
i!^tructi<m  of  each  and  every  blighted  twig  as  soon  as  de- 
tected. Thew*  may  be  removed  during  the  growing  season, 
liut  \i  is  best  to  do  this  very  thoroughly  at  the  close  of  tbs 
.^Towing  season,  but  before  the  leaves  have  fallen.  The 
blighted  leaves  will  then  serve  as  a  guide.  Most  careful  in- 
^ipection  of  the  trees  must  be  made  during  the  winter  ant! 
again  early  in  the  spring  before  new  growth  starts  to  make 
sure  that  no  cases  of  living  blight  are  allowed  to  remain  m 
the  orchard.  This  is  important  since  these  cases  of  blight 
that  are  allowed  to  live  over  winter  ai-e  the  only  starting 
j)oints  for  mrw  infection  in  the  following  spring. 
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This  disease  has  long  been  known  to  horticulturists  as  the 
**leaf  blight"  or  "scald"  of  poar  and  as  the  "cracking"  of  the 
fruit.  It  occurs  practically  wherever  the  pear  is  cultivated. 
It  was  mentioned  in  this  country  early  in  the  sixties. 


The  prominent  symptoms  are  the  premature  discolora- 
tion of  the  leaves  and  their  falling  off  together  with  the  fre- 
quent cracking  of  the  fruit.  This  leaf  fall  may  be  sudden 
or  more  gradual,  extending  in  the  latter  case  throughout  the 
growing  season.  Often  the  leaf  fall  is  accompanied  with  a 
second  blossoming — both  together  making  a  rather  severe 
drain  upon  the  food  supi)lies  of  the  tree. 
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Small  reddish  si)ot8  are  first  seen  upon  the  leaves;  these 
spots  as  they  increase  in  size  take  upon  themselves  a  more 
definite  circular  shape.  At  maturity  the  spots  are  provided 
with  a  white  to  reddish  brown  center  and  a  darker  raised 
border.  The  spots  may  unite  with  each  other  and  thus  the 
whole  leaf  may  become  affected.  The  spots  may  come  to 
be  seated  upon  a  reddish  brown  discolored  leaf  or  tbe  leaf 
may  turn  yellow.    In  any  case  the  leaves  fall  from  the  tree. 

In  many  cases  there  is  also  a  so-called  "cracking  of  the 
pear"  produced  by  the  same  fungus.  Small  reddish  spots 
appear  upon  the  fruit  and  these  spots  may  rapidly  increase 
in  number  and  finally  coalesce  with  one  another  to  give  the 
fruit  a  very  much  blotched  appearance  that  will  greatly 
reduce  its  market  value.  At  the  same  time  the  growth  of 
the  spots  may  be  accompanied  by  a  cracking  of  the  fruit 
and  of  course  this  cracking  may  make  an  entrance  for  the 
spores  of  the  rot  fungi  that  may  cause  much  damage.  The 
same  fungus  often  attacks  the  young  twig  of  the  pear.  The 
spots  upon  the  green  bark  of  these  twigs  are  somewhat  elon- 
gated;  sunken  and  of  a  black  color. 

In  each  of  the  spots  referred  to  above  on  either  the  leaves, 
fruits  or  twigs  one  may  fpp  one  or  more  blackish  spots  just 
beneath  the  surface.  These  spots  are  jthe  spore  produc- 
ing bodies  of  the  fungus. 

The  petioles  and  leaf  scales  are  also  frequently  attacked. 

Aetiology. 

This  disease  is  produced  by  the  fungus  Entomosparium 

maculatum. 

Treatment. 

Fallen  leaves  should  be  gathered  together  and  burned. 
The  disease  may  be  controlled  by  spraying  with  Bordeaux 
mixture,  as  follows : 

(1.)    When  leaves  are  half  grown. 
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(2.)  Three  subsequent  sprayings  at  intefvals  of  two 
weeks. 

The  sprayings  after  the  second  should  be  made  with  am- 
moniaeal  copper  carbonat  to  avoid  the  "russetting''  injury 
to  the  fruit  often  produced  by  the  Bordeaux  mixture. 
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The  scab  of  pear  is,  like  the  similar  disease  of  apple,  very 
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widespread  and  well  known.  It  is  known  from  practically 
erery  region  where  pears  are  grown. 

Symptoms. 

The  symptoms  are  practically  the  same  as  for  the  apple 
scab.    (See  page  97.) 

Aetiology. 

This  disease  is  due  to  the  fungus  called  Fusicladiunk 
pirinum. 

Treatment. 

The  diseased  leaves  should  be  plowed  under  or  else  gath- 
ered together  and  burned  during  the  fall. 

Two  sprayings  with  Bordeaux  mixture  of  the  1-10  formula 
should  be  made  while  the  pear  leaves  are  opening.  Consid- 
erable good  in  controlling  pear  scab  will  result  from  a  spray- 
ing with  the  lime-sulphur-salt  mixture  as  late  in  the  winter 
as  possible. 
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This  disease  is  one  of  the  most  serious  plum  diseases  we 
have  to  contend  with  in  this  State.  Its  distribution  is  some- 
what uncertain. 


The  real  canker  may  be  preceded  by  a  gummosis.  (See 
Gummosis  under  Cherry  on  page  106.)  And  this  gum- 
mosis may  be  due  to  one  of  several  causes.  But  when 
through  gummosis  or  any  other  cause  wounds  of  plum  trees 
remain  for  a  long  time  unhealed  a  canker  may  form  on  the 
twig. 

It  is  probable  that  aside  from  wounding  the  most  fre- 
quent source  of  the  trouble  is  to  be  found  in  the  attacks  of 
the  brown  rot  fungus.  (Sclerotinia  fructigena.)  This  fun- 
gus, as  has  been  explained,  works  in  the  tissues  of  the 
twigs,  particularly  the  fruiting  spures,  and  finally  may 
kill  such  parts.  Then  gummosis  sets  in  to  be  followed  soon 
by  the  canker.  The  canker  may  also  follow  severe  attacks 
of  plum  pockets. 

The  Japan  plums,  being  very  subject  to  brown  rot,  and 
having  soft  coarse  grained  wood,  are  very  apt  to  succumb  to. 
this  canker. 
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Treatment. 

The  only  treatment  to  be  recommended  consists  in  a 
thorough  spraying  to  prevent  the  brown  rot  and  plum 
pockets ;  and  then  the  removal  and  burning  of  the  cankered 
^imbs. 
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History  and  Distribution. 


This  disease  on  account  of  its  very  cliaracteristic  and 
'striking  symptoms  has  long  been  known  to  horticulturists 
'and  others.  It  is  very  widely  distributed  throughout  the 
tJnited  States  and  has  frequently  been  forwarded  to  me  from 
various  parts  of  this  State. 


The  vegetative  portion  or  mycelium  lives  over  winter  in 
the  younger  twigs  and  grows  out  into  the  developing  ovaries 
in  the  spring.  All  or  most  all  of  the  parts  of  the  ovary  are 
effected  and  the  action  of  the  fungus  is  to  greatly  stimulate 
l:he  tissues  of  the  ovary  so  that  a  very  rapid  growth  takes 
place.  The  result  is  a  much  swollen,  somewhat  irregular 
^nd  spongy  body  of  light  yellowish  or  white  color  (Fig.  17 
on  Plate  VII.)  No  stone  is  developed  in  this  "plum- 
pocket"  but  the  center  is  hollow  or  frequently  traversed  by 
^oose  threads  of  torn  tissue. 
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The  leaT  buds  and  young  twigs  may  also  become  modi- 
Tied  by  the  action  of  this  fungus  to  form  very  ^'rregular 
'Spongy  swollen  objects.  In  this  case  the  resulting  hypertr- 
phy  varies  with  the  stage  at  which  the  fungus  begins  its 
work.  If  the  leaves  are  not  far  developed  when  attacked 
their  normal  form  may  never  be  attained,  but  the  hypertro- 
phy may  affect  only  a  portion  of  the  leaf  if  its  attack  is 
made  upon  the  leaf  when  partly  grown. 

Aetiology. 

This  disease  is  produced  by  the  fungus  Exoascus  pruni — 
si)ecies  somewhat  closely  related  to  the  one  causing  the 
leaf  curl  of  the  peach. 

Treatment. 

No  special  spraying  treatment  can  be  recommended, 
though  the  use  of  Bordeaux  mixture  would  no  doubt  reduce 
the  chance  of  infection.  Diseased  fruits,  buds,  leaves  and 
twigs  should  lae  removed  and  burned. 
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FUNGICIDES. 


Spraying  is  now  looked  upon  by  progressive  and  suc- 
•cessful  fruirt:  igrowers  as  a  necessary  operation  to  be  per- 


Digitized  by 


134 


formed  if  a  full  crop  of  fruit  of  a  good  quality  is  diesiredl. 
In  the  case  of  a  large  and  increasing  number  of  diseases 
spraying  has  been  demonstrated  on  a  large  scale  to  be  of 
immense  value.  The  financial  gain  from  intelligent  spray- 
ing depends  solely  upon  the  number  of  trees  and  the*  dis- 
eases prevalent  in  your  orchards. 

Spraying  is  plant  insurance  and,  like  life  insurance,  sKoulU' 
ie  attended  to  before  the  disease  lias  gained  a  foothold' im 
the  orchard.  All  trees  should  he  sprayed  every  year  whether 
the  diseases  usually  present  make  their  appearance  or  not, 

A  large  number  of  formulas  have  been  proposed  by  vari- 
ous investigators  for  special  purposes.  We  give  below  di- 
rections in  some  detail  for  the  preparation  of  the  fungicides 
now  most  widely  employed  in  connection  with  diseases  men- 
tioned in  this  Bulletin. 

Bordeaux  Mixture. 

Bordeaux  mixture  consists  of  two  essential  ingredients,, 
freshly  slaked  lime  and  copper  sulfat,  dissolved  in  water.. 
The  fungicidal  action  is  entirely  dependent  upon  the  copper 
sulfat.    The  lime  is  added  for  the  following  reasons: 

(1.)    To  prevent  injury  to  the  foliage. 

(2.)    To  render  the  mixture  more  adhesive. 

(3.)  To  render  the  mixture  more  readily  seen  after  be- 
ing applied. 

Standard  Formula  for  **1-10"  Bordeaux. 

We  give  here  the  formula  of  the  common  "1-10"  Bordeaux 
mixture — so-called  because  it  contains  1  pound  of  cop[K*:- 
sulfat  to  10  gallons  of  water. 

Copper  sulfat — 5  pounds. 
Quick  lime  (not  slaked) — 3  1-2  to  5  pounds. 
Water — 50  gallons. 
A.    Dissolve  the  5  pounds  of  eop|>er  sulfat  in  hot  or  cold 
water  in  a  wooden  vessel.    Dilute  the  solution  thus  se- 
cured to  2.5  gallons.  * 
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!B.    Slake  the  lime  carefu%  and  thoroughly.    Dilute  this 

milk  of  lime  to  25  gallons. 
"C.    Pour  the  two  solutions  thus  obtained  through  strainers, 

at  the  same  time,  into  the  spray  barrel.    The  mixture  in 
r   the  spray  barrel  should  be  stirred  while  the  two  solm- 

tions  are  being  poured  together. 
.1).    Never  attempt  to  mix  the  two  solutions  until  they  hare 

been  diluted  as  suggested  above. 


A.  The  copper  sulfat  mav  best  be  dissolved  in  cold  water 
by  suspending  it  in  a  coarse  sack  near  the  top  of  the 
water. 

B.  In  slaking  the  lime  add  at  first  a  small  amount  of  water, 
preferably  hot  water,  and  then,  as  slaking  begins,  con- 
tinue to  add  small  amounts  of  cold  water  as  needed. 
Never  add  much  water  at  a  time  and  never  allow  the 
lime  to  become  dry. 

C.  For  the  more  tender  foliage  of  peaches  and  plums  em- 
ploy the  '*l-25"  Bordeaux  mixture,  i.  e.,  one  containing 
2  pounds  of  coj)per  sulfat  to  50  gallons  of  water. 

1).  In  all  cases  use  at  least  2  pounds  of  lime  to  3  pounds  of 
copper  sulfat. 

E.  A  small  amount  of  yellow  piaissiate  of  potash  or  potas- 
sium ferrocyanid  dissolved  in  about  ten  times  its  bulk 
of  water  is  often  used  as  the  so-called  "ferrocyanid'' 
test  to  determine  whether  or  no  the  Bordeaux  is  proper- 
ly made.  A  few  drops  of  this  solution  are  added  to 
the  Bordeaux.  If  a  brown  discoloration  at  once  ap- 
pears not  enough  lime  has  been  used.  Continue  to  add 
lime  solution  and  stir  until  no  discoloration  appears 
upon  adding  a  few  drops  of  the  ferrocyanid  solution. 

-F.  The  most  important  precaution  is  to  unite  the  cold 
clilutc  solutions  of  lime  and  copper  sulfat  quickly  and 
then  to  stir  the  mixture  thoroughly,  (See  h  i^r.  22  on 
J'late  IX.) 
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Ammoniacal  Solution  of  Coppeb:  Cabbonat^ 

Thie  mixture,  designed  for  use  when-  the  Bordeaux  might 
by  adhering  to  the  fruit  injure  its  market  raluey  i»  made  ac- 
cording to  the  following  formula : 

Copper  Carbonat — 6  ounces. 

Ammonia — 3  pints. 

Water — 50  gallons. 
The  copper  carbonat  is  to  be  dissolved  in  the  ammonia, 
just  as  much  ammonia  being  used  as  is  required  to  dissolve 
the  copper  carbonat.   This  solution   is   then  thoroughly 
stirred  into  the  water. 

Lime-Sulfur-Salt  Wash. 

This  wash,  long  used  along  the  Pacific  coast  to  controF 
the  San  Jose  Scale,  has  recently  sprung  into  favor  for  the 
same  purpose  in  the  East.,  We  mention  it  here  since  its 
use  seems  to  reduce  various  plant  diseases,  particularly 
apple  scab  and  peach  leaf  curl.  It  is  in  a  sense  therefore 
both  an  insesticide  and  a  fungicide.  We  give  but  one  of 
the  several  formulas  suggested : 

Stone  or  lump  lime — 15  lbs. 

'Tlowers  of  sulfur" — 15  lbs. 

Salt— 15  lbs. 

Water — 50  gallons. 
"Place  the  lime  in  a  kettle,  or  in  a  vat  if  steam  is  used, 
and  slake  it  with  hot  water  so  that  it  forms  an  even  white 
paste.  Now  add  enough  water  to  reduce  the  lime  paste  to 
a  thin  whitewash.  The  sulphur  and  salt  are  then  adde<l 
and  should  be  thoroughly  stirred  in.  If  the  mixture  is 
not  already  boiling,  bring  it  to  this  point  and  allow  it  to 
boil  for  one  hour." 

Stir  the  mixture  frequently  and  at  the  end  of  the  hour  di- 
lute the  resulting  mixture  with  hot  water  to  make  the  re- 
quired amount.  Apply  the  wash,  while  hot,  with  any  good 
nozzle  to  the  trees. 

This  mixture  is  very  caustic  and  must  be  applied  to  none 
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bot  dormant  trees  and  should  not  be  allowed  to  come  inta 
contact  with  the  hands  or  face. 


The  type  of  spraying  outfit  to  be  employed  and  its  size- 
depends  upon  the  size  of  the  orchard  in  which  it  is  to  be^ 
employed.   We  can  only  briefly  consider  the  matter  hei*e 
and  refer  to  the  two  essential  parts  of  any  spray  outfit 
(1)  the  nozzle  and  (2)  the  pump  and  its- accessory  parts. 

No  nozzle  of  the  multitude  of  forms  upon  the  market  is. 
superior  to  those  constructed  on  the  principle  of  the  Ver- 
morel  nozzle.  These  nozzles  will  give  fairly  good  results 
even  when  the  pump  gives  a  very  low  pressure,  though  bes^ 
results  are  secured  with  pressures  of  100  pounds  or  higher.. 
The  "mistry"  nozzle  (Fig.  24  on  Plate  IX)  made  by  the 
Goulds  Mfg.  Co.,  is  of  the  Vermorel  type  and  throws  a  finer 
spray  with  low  pressures  than  do  the  Vermorel  nozzles. 

A  good  spray  pump  should  have  all  working  parts  exposed 
to  the  spraying  mixtures  made  of  brass  or  some  sort  of' 
bronze.  And  in  addition  neither  rubber  nor  leather  valves 
should  be  used.  Assuming  these  two  chara<}teri8tics  to  be^ 
-present  the  spray  Outfit  is  to  be  selected  to  fit  the  local  con- 
ditions, particularly  the  number  of  trees  to  be  sprayed. 
Pig.  23  on  Plate  IX,  shows  a  well  known  type  of  pump  to> 
be  attached  to  a  barrel. 

For  further  information  on  the  subject  of  spraying  outfits, 
consult  the  references  in  the  Bibliography  followinf> 
and  the  catalogues  to  be  secured  from  the  fojlowing  firms; 
—well  known  as  makers  of  spray  outfits :: 

Deming  Co.,  Salem,  Ohio. 

Field  Force  Pump  Co.,  Elmira,  N.  Y. 

Goulds  Mfg.  Co.,  fieneca  Fall».  \\ 
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Fig.  1.  Bitter  rot  of  apples  showing  both  isolated  and  co^^ 
liuent  diseased  areas  and  the  concentric  circles 
formed  by  the  fruiting  bodies  of  the  fungus  causing 
the  disease.  (From  Bull.  44,  Bureau  of  Plant  In- 
dustry, r.  S.  Dei)t.  Agr.) 

Fig.  2.  Limb  cankers  produced  by  the  fungus  causing  the 
bitter  rot.  (From  Bull.  44,  Bureau  of  Plant  In- 
dustry, l\  S.  Dept.  Agr.) 


Fig.  3.  Twig  of  the  red  cedar  showing  one  of  the  galla 
called  **cedar-apples.''  This  gall  is  produced  bv 
one  stage  of  the  sanie  fungus  that  causes  the  rust 
of  apple  leave#i.  (Original.) 


EXPLANATION  OF  PLATES. 


Plate  I. 


PL.vrE  II. 


141 

Fig.  4.  The  lower  surface  of  an  apple  leaf  showing  the 
I>eculiar  elongated  horn-like  fruiting  bodies  of  tho 
fungus  causing  the  apple  leaf  rust.  (From  Kept., 
U.  S.  Dept.  Agr.  for  1888.) 

Fig.  5,  Fly  s|)eck  and  sooty  blotch  of  the  apple.  (From 
Bull.  79,  Ohio  Exp,  Stat.) 

Fig.  6.  The  upper  i>ile  of  apples  is  from  the  sprayed  tree, 
•  the  lower  pile  from  the  unsprayed  tree — both  to- 
gether show^  the  advantage  in  spraying  against  the 
apple  black  rot.    (From  Bull.  59,  Ky.  Exp.  Stat.) 

Plate  III. 

Fig.  7.  Brown  rot  of  peaches.  (From  Bull.  50,  Ga.  Exp, 
Stat.) 

Fig.  8.  "Mummy"  peaches,  killed  by  the  brown  rot  diseases, 
adhering  to  the  tree  and  thus  constituting  a  very 
fruitful  source  of  new  infection.  (From  Bull.  T  ), 
Ga.  Exp.  Stat.) 

Plate  IY. 

Fig.  9.    Leaf  curl  of  peach.    (From  Bull.  20,  Div.  Veg. 

Phys.  &  Path.  U.  S.  Dept.  Agr.) 
Fig.  10.  Rosette  of  peach.    (From  Journ.  Mycol.  Vol.  C.) 

Plate  V. 

Fig.  11.  Longitudinal  section  of  a  root  affected  with  crown 
gall.    (From  Bull.  33,  Arizona  Exp.  Stat.) 

Fig.  12.  Crown  gall;  the  upper  left  hand  figure  shows  gall 
on  Lombardy  pojilar,  the  upper  right  hand  figure 
on  i>ear  and  the  two  lower  figures  on  peach.  (From 
Journ.  Mycol.  Vol.  7.) 

Fig.  13.  Crown  gall  on  ai)ple;  this  gall  appeared  at  the 
point  where  the  graft  was  instM'ted  shown  at  **A" 
in  the  figure.    (From  Bull.  93,  Ky.  Exp.  Stat.) 

Fig.  14.  Crown  gall  showing  the  gi'owth  of  new  gall  tiss  } 
after  the  removal  of  the  old  gall.  (From  Bull.  33. 
Arizona  Exp.  Stat.) 
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Plate  VI. 


Fig.  15.  Pear  bli^lit  (Original.) 

Fig.  1(5.  Hairy  root  of  peach.    (From  Rept.  Geneva  N.  Y. 
Exp.  Stat,  for  1900.) 


Fig.  17.  Plum  pockets.  (From  Rept.  U.  S.  Dept.  Agr.  1888.) 
Fig.  18.  Black  knot  on  plum.    (From  Prof.  Farlow's  paper 

in  Bull.  Bussey  Institution,  1876.) 
Fig.  10.  Apple  canker.    (From  Bull.  163,  X.  Y.  Geneva 

Exp.  Stat.) 


Fig.  20.  **Shot-hoIe''  affect  produced  on  Japan  plum  leaves 
by  improper  spraying.  (From  Bull.  164,  N.  Y. 
Cornell  Exp.  Stat.) 

Fig.  21.  Cherry  leaf-spot  disease.  (From  Report  X.  1".  Ge- 
neva Exik  Stat.,  1896.) 


Fig.  22.  Jai*s  showing,  after  one  hour's  standing,  the  amount 
of  settling  of  the  precipitate  in  Bordeaux  mixture 
made  in  the  following  ways.    The  lower  light  col- 
ored part  in  each  figure  is  the  precipitate: 
A.    Dilute  lime  poured  into  dilute  sulfat  slowly. 

H.  Dilute  sulfat  jmured  into  dilute  lime  slowly. 
C.    ^lade  as  in  E,  hut  using  hot  lime  milk. 

1).    Made  as  in  E,  but  less  thoroughly  stirred. 

E.  Properly  made  from  dilute  solutions,  quickly 
united  and  thoroughly  stirred. 

F.  Made  as  in  E,  but  with  concentrated  solutions. 
(t.    Properly  made  mixture,  one  day  old.  • 

n.    Old  Bordeaux  mixture,  two  weeks  old. 

I.  ^'Bordeaux  Powder"  mixed  with  water. 

Fig.  2^,  One  example  of  the  barrel-type  of  spraying  appara- 
tus.   (From  Bull.  24,*].  X.  Y.  Geneva  Exp.  Stat.) 

Fig.  24.  '*Mistry''  spray  nozzle.  (Cut  loaned  by  the  Goulds 
Mfg.  Co..  Senecr.  Falls,  X.  Y.) 


Plate  VII. 


Plate  VIII. 


Plate  IX. 
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THE  MANUFACTURE  OF  CANE  SYRUP. 


By  B.  B.  Ross. 


The  Chemical  Department  of  the  Experiment  Station  has,- 
'within  the  past  few  years,  issued  two  bulletins  of  the  regular  - 
series,  and  at  least  one  press  bulletin,  upon  the  subject  of 
syrup  making,  but  owing  to  the  extent  to  which  this  indus- 
try has  progressed  in  this  State  and  on  account  of  the  num- 
erous inquiries  which  have  reached  this  oflBce  with  regard  tO' 
methods  of  clarification  and  of  manufacture  of  syrups,  it: 
is  deemed  advisable  to  issue  the  present  bulletin,  which  i» 
designed  to  furnish  fuller  and  more  detailed  information 
upon  his  subject  than  has  been  supplied  by  previous  pubr 
lications  of  this  department. 

The  oflScial  reports  of  the  twelfth  census  of  the  United 
States  revealed  the  fact  that  sugar  cane  was  grown  and  cane- 
syrup  manufactured  in  forty-four  out  of  the  sixty-six  coun- 
ties of  the  State  and  while  these  stjatistics  indicate  a  wider- 
distribution  of  this  crop  throughout  the  State  than  haa^ 
been  generally  supposed,  the  area  of  profitable  and  satis- 
factory cultivation  of  sugax  cane  would  have  to  be  restric- 
ted to  a  considerably  smaller  number  of  counties,  although^ 
it  can  be  produced  with  greater  or  less  success  throughout 
the  whole  of  Southern  and  Middle  Alabama.  In  many  of" 
these  counties  patches  of  no  larger  area  than  from  bne-hair 
to  one  acre  are  to  be  found  in  cultivation,  while  in  the 
Southernmost  tier  of  counties  of  the  state  some  tracts  or 
from  ten  to  fifty  acres  are  being  devoted  to  cane  growing: 
for  syrup  production. 

As  regards  the  date  of  the  introduction  of  sugar  cane  cul- 
ture in  Alabama,  no  definite  or  authentic  information  can- 
be  secured  and  there  is  even  some  difference  of  opinion  as' 
to  how  and  where  this  important  saccharine  plant  reached 
this  continent.  Dr.  Stubbs,  formerly  Director  of  the  Louis- 
iana Sugar  Experiment  Station,  who  has  investigated  quite 
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crii-ofnllv  and  critically  the  iiwtory  of  the  sugar  cane,  iff 
indined  to  the  opinion  that  Cochin  China  or  Bengal  was 
its  original  habitat,  the  cane  plant  being  introduced  suc- 
cessively into  Arfibia,  Nubia,  Ethiopia  and  Egypt,  while, 
after  the  crusades,  it  found  its  way  to  Syria,  Cyprus  and 
Sicily.  Home  four  centuries  ago  it  was  introduced  int3 
Madeira  and  the  Canary  Islands,  and,  uatil  the  beginning 
of  the  Nineteenth  century,  practically  the  whohi  of  the  »ij.a;ar 
consumption  of  Euroi>e  was  obtained  fv^na  these  islands. 

Soon  after  the  discovery  of  San  Domingo,  sugar  cane 
culture  was  inaugurated  in  that  island,  and  later,  sugar 
cane  was  carried  from  there  to  South  and  Central  America, 
to  Mexico,  to  other  islands  of  the  West  Indies,  and  finally 
in  1751  to  liouisiana.  Although  attempts  were  made  at  that 
early  period  to  grow  cane  and  produce  sugar  in  the  vicinity 
of  New  Orleans,  it  appears  that  the  first  efforts  were  entire- 
ly unsuccessful,  and  it  was  not  until  about  1794  that 
Etienne  de  Bore,  operating  at  a  plantation  and  sugar  house 
almost  on  the  site  of  Audubon  Park  in  that  city,  succeeded 
in  demonstrating  the  practicability  of  the  production  of 
cane  sugar  upon  a  commercial  scale.  This  was  virtually 
the  beginning  of,  the  cane  sugar  industry  in  Lousiana,  and 
the  successful  termination  of  the  experiments  of  de  Bore 
marked  an  important  epoch  in  the  development  of  the  indus- 
trial and  agiMcultural  activity  of  that  rich  commonwealth. 

Soon  after  the  introduction  of  the  sugar  cane  plant  into 
Louisiana,  it  is  claimed  that  cane  culture  was  commenced 
upon  a  small  scale  on  the  East  Florida  coast  and  later 
along  the  Georgia  coast  south  of  Savannah,  sugar-making 
upon  a  not  inconsiderable  scale  for  that  period  being  carried 
on  in  the  latter  state  during  the  early  part  of  the  last  cen- 
tury. As  to  whether  sugar  cane  was  brought  from  Louis- 
iana to  this  state  or  carried  west  to  Alabama  from  the  Geor- 
gia coast,  is  a  question  whose  solution  I  have  been  unable  to 
accomplish,  and  it  is  even  possible  that  it  might  have  been 
introduced  direct  from  some  of  the  West  Indian  islands. 


147 


Suffice  it  to  say,  sugar  cane  culture  has  been  carried  on 
in  Southern  and  Middle  Alabama  upon  a  small  scale  at 
least  almost  from  the  date  of  the  admission  of  the  state 
into  the  Union,  and  while  this  cane  has  been  grown  chiefly 
for  use  in  the  j>roduction  of  syrup,  nevertheless,  in  years  gone 
by,  crude  and  low  grade  sugar  was  produced  in  small  quan- 
tities upon  many  plantations  by  processes  still  more  crude. 

As  is  well  known  to  those  residing  in  Middle  and  South- 
em  Alabama,  nearly  all  of  the  villages  and  towns  of  those 
sections  of  the  state  are  supplied  with  home  made  cane 
«yrup  during  the  fall  and  winter  months,  and  there  has  been 
a  steady  increase  in  the  production  of  domestic  syrup  for 
a  number  of  years  past,  although  during  the  remainder  of 
the  year  the  local  product  does  not  meet  the  requirements 
of  the  local  consumption. 

The  cane  syrup  production  of  this  State  in  the  last  census 
year,  according  to  the  figures  given  in  the  twelfth  census 
reports,  was  much  larger  than  many  of  our  own  people 
would  imagine,  aggregating  a  total  of  2,672,438  gallons  of 
syrup  upon  32,871  acres,  although  no  allowance  was  made 
for  the  acreage  of  cane  reserved  for  planting.  The  value 
assigned  this  product  was  $1,003,922,  and  though  no  infor- 
mation is  given  with  regard  to  the  marketing  of  this  syrup 
there  is  no  little  doubt  but  that  domestic  consumption  ab- 
sorbed practically  the  whole  output  at  that  time. 

The  writer  has  called  attention  in  a  number  of  pa]>ers  to 
the  fact  that  at  certain  seasons  of  the  year  even  in  our  local 
Inarkets,  it  is  well  nigh  impossible  to  secure  pure  cane 
syrups  and  the  demand  is  largely  supplied  by  syrup  from 
outside  markets. 

These  imported  syrups  are  often  adulterated  with  corn 
glucose,  or  else  are  the  product  of  reboiling  syrups  and  mo- 
lasses which  have  undergone  partial  fermentation,  while  in 
still  other  cases  it  has  been  found  that  the  syrups  consist 
in  part  of  low  grade  or  dart  colored  molasses  or  syrups 
which  have  been  bleached  or  brightened  by  treatment  with 
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such  chemical  agents  as  bi  sulphite  of  soda  and  pulverixedi 
zinc. 

It  is  gratifying  to  note,  however,  that  within  the  pa»t 
two  or  three  years  there  has  been  a  marked  increase  in  the 
production  and  consumption  of  the  domestic  artl^-ie  in  thl» 
State,  and  already  some  little  attention  is  being  given 
securing  outside  markets  for  a  portion  of  the  yearly  ontput 
of  cane  syrup.  There  has  also  been  a  noteworthy  increase 
in  the  number  of  syrup  producers,  and  some  of  these  newest 
accessions  to  the  ranks  of  producers  are  amoiijr  the  most 
progressive  in  the  employment  of  rational  ar.d  Improved 
methods  of  cultivation  and  fertilization,  as  well  as  in  tlie 
utilization  of  advanced  and  intelligent  methods  of  manu- 
facture. 

In  some  of  the  border  counties  of  South  Alabama  where 
a  few  years  since  cane  patches  of  only  from  one  to  five 
acres  were  to  be  found,  there  can  now  be  seen  tracts  of  frwo 
twenty-five  to  fifty  acres  in  cane,  »:ome  of  v*hicli  vies  in 
luxuriance  and  rankness  of  growth  with  the  cane  gi-own  on 
the  rich  alluvial  lands  of  Louisiana,  while  the  sugar  content 
is  as  a  rule  well,  in  excess  of  that  of  the  average  Louisiana 
product. 

In  a  previous  bulletin  the  writer  stated  that  as  a  result" 
of  observations  and  investigations  made  by  him  during  a 
residence  of  several  years  in  the  sugar  regions  of  Louisiana 
the  conclusion  was  reached  that  the  lighter  and  more  easily 
drained  uplands  in  the  lower  Mississippi  valley  yielded 
from  season  to  season  a  cane  much  richer  in  sugar  and  total 
solid  matters  than  the  rich  alluvial  'lands  of  the  valley,  al- 
though a  much  heavier  tonnage  was  produced  on  the  latter- 

The  results  of  experiments  and  investigations  extending" 
throughout  a  still  longer  period  in  this  state  have  shown 
that  the  cane  grown  on  the  light  loamy  and  sandy  land»  in 
the  Southern  part  of  this  state  exhibits  a  like  .superioritj 
over  the  product  of  the  heavy  bottom  lands  of  Louisiana, 
wliile  a  good  tonnage  can  be  readily  secured  where  a  judic- 
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1008  system  of  fertilization  is  resorted  to. 

Much  of  the  South  Alabama  cane  wiH'  show  a  cane  sugar 
content  of  15  per  cent,  and  upwards,  while  samples  con- 
taining more  than  18  per  cent,  sucrose  have  been  analyzed 
fa  the  laboratory  at  Auburn,  The  co-efflcient  of  purity 
^  the  juices  is  also  almost  uniformly  high,  and  with  a 
lugh  content  of  total  solids  the  yield  of  syrup  per  ton  of 
cane  is  correspondingly  large. 

The  following  analysis  of  three  samp'tes  of  cane  selected 
mt  random  while  on  a  visit  to  Baldwin  county  may  serve  to 
illustrate  the  excellence  of  much  of  the  cane  grown  in  that 
mectUm  of  the  State. 


Sample 

Sample 

Sample 

No.  1 

No.  2 

No.  3 

Total  solids              . .  .  . 

 19.3 

19.2 

19.0 

 17.0 

15.1 

16.9 

 1.31 

1.92 

1.15 

 99 

2.18 

.95 

 88.1 

78.7 

88.9 

When  the  fact  is  noted  that  much  of  the. Louisiana  cane 
'does  not  show  a  total  sotid  content  in  the  juice  of  more 
^than  14  per  cent,  and  a  cane  sugar  content  frequently  not 
exceeding  12  per  cent.,  the  good  quality  of  such  canes  as  the 
above  is  rendered  more  apparent,  and  as  the  syrup  produc- 
ing capacity  of  a  cane  is  practically  in  direct  proportion 
to  the  amount  of  total  solids  in  the  juice,  the  superiority 
-cf  fiiese  canes  for  syrup  making  is  at  once  evident. 

Notwithstanding  the  fact  that  cane  of  such  high  sugar 
content  can  be  produced  upon  many  of  the  soils  of  Middle 
and  Southern  Alabama,  it  must  be  admitted  that  prior  to 
the  la«t  three  or  four  years  the  syrup  industry  had  made 
Imt  little  progress  from  year  to  year  and  the  production  of 
-fliis  commodity  commercially  had  not  attained  very  large 
ffroportions. 

Among  the  causes  and  conditions  that  have  so  far  con- 
trilmted  to  the  slow  progress  and  growth  of  the  syrup  in- 
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dustry  may  be  mentioned ;  the  employment  of  crude  and  un^ 
progressive  methods  in  the  manufacture  of  the  syrup  from 
the  cane;  the  production  of  syrup  of  poor  keeping  quality 
and  lacking  in  uniformity  of  composition,  character  and 
flavor,  and,  finally,  the  failure  to  build  up  a  market  for  tbe 
product,  by  reason  of  the  uncertainty  of  its  quality  and  of 
its  variable  composition. 

In  most  cases  throughout  the  cane  growing  region  of  Ala- 
bama, small  bottoms  are  selected  for  the  growing  of  cane^ 
and,  too  often,  comparatively  little  attention  is  paid  to- 
fertilization.  The  crop  is  grown  for  several  successive  years 
upon  the  same  plot  and  when  the  land  commences  to  fall 
off  in  piv  iiuc  iivc  iKss  the  Ciine  patch  is  transferred  to  an- 
other bottom  which,  in  turn,  becomes  the  seat  of  cane  grow- 
ing operations  for  a  number  of  years,  to  be  later  abandoned 
like  its  predecessor,  when  the  limit  of  its  producing  capacity 
kas  been  reached. 

Fortunately,  some  of  the  more  intelligent  and  progrewTe 
cane  growlers  in  the  southern  portion  of  Alabama  have 
demonstrated  that  the  flat,  slightly  elevated,  sandy  op- 
lands,  with  a  clay  sub-soil  can,  with  proper  cultivation  and 
fertilization,  be  made  to  produce  crops  of  large  tonnagiSy 
accompanied  by  a  high  sugar  content.  In  that  section  the- 
best  results  have  been  secured  by  the  growing  of  prepara- 
tory green  crops,  such  as  cow  peas,  or  velvet  beans,  which 
supply  the  soil  with  a  good  proportion  of  humus  forming- 
material  and  nitrogen,  together  with  no  inconsiderable 
amounts  of  phosphoric  acid  and  potash  brought  up  from  the 
lower  soil.  These  fertilizing  materials  furnish  nutrition  to- 
the  cane  crop  which  is  to  follow,  while  the  humus  which 
has  been  added  to  the  soil  makes  the  latter  more  retentive 
of  moisture  and  better  enables  it  to  withstand  the  drongfatB 
which  may  come  sooner  or  later  during  the  cane  growing 
season.  This  preliminary  treatment  of  the  soil  to  be  de- 
voted to  cane  culture  is  followed  up  by  heavy  applications 
of  a  mixed  fertilizer  furnishing  a  moderate  supply  of  phos- 
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phoric  acid  and  relatively  large  proportions  of  nitrogen  and 
potash. 

A  number  of  years  ago  the  writer  conducted  a  series  of 
investigations  with  regard  to  the  composition  of  the  cane 
nlant  at  different  stages  of  growth,  and  also  made  complete 
analyses  of  the  fully  matured  plant,  including  both  tops, 
or  blades,  and  stalks  Atn  a  result  of  these  experiments  it 
was  ascertained  that  a  crop  of  twenty  tons  per  acre  re- 
quired for  its  production  68  pounds  of  nitrogen^  44  pounds 
of  potash  and  30  pounds  of  phosphoric  acid.  As  the  juice 
from  the  cane  contains  only  a  very  small  amount  of  these 
constituents,  it  would  seem  that  nearly  the  whole  amount 
of  these  materials  could  be  restored  to  the  soil  by  turning 
under  the  bagasse  from  the  cane  mill,  as  well  as  the  leaves 
strip])ed  from  the  cane,  but  in  practice  the  disintegra- 
tion ani  the  incorporation  of  the  tough  and  fibrous  ba- 
gasse in  the  soil  is  found  to  be  an  extremely  difficult  problem 
and  in  Tx>uisiana  this  material  is  used  as  fuel  under  the 
sugar  house  boilers,  while  the  cane  leaves  are  burned  in  the 
field  with  a  view  to  checking  or  preventing  the  ravages  of 
the  cane  borer. 

A  glance  at  the  proportions  in  which  these  elements  oc- 
cur in  the  cane  will  show  at  once  that  the  cane  plant  has 
a  strong  predilection  for  nitrogen,  and  will  enable  one  better 
to  understand  the  good  results  secured  from  the  growing  of 
cane  upon  lands  containing  abundant  natural  supplies  of 
this  valuable  element,  or  upon  which  liberal  applications  o' 
nitrogenous  manures  have  been  made. 

If  the  employment  of  progressive  and  rational  methods 
is  necessary  in  the  cultivation  and  fertilization  of  the  crop, 
the  use  of  intelligence  and  skill  in  the  manufacture  of  the 
ayrup  is  doubly  essential.  Indeed,  it  is  quite  surprising 
that  the  industry  in  some  portions  of  this  and  of  the  ad- 
jacent States  has  been  conducted  with  any  profit,  whatever, 
in  view  of  the  crude  and  uneconomic  methods  which  have 
obtained  to  a  greater  or  less  extent  in  the  manufacture  of 
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this  commodity. 

In  the  first  place  the  extraction  of  the  juice  from  the  cane 
ig*  often  effected  most  imperfectly,  and  even  where  a  mill  is 
normally  capable  of  extracting  65  of  the  90  per  cent  of  the 
jnice  contained  in  the  cane,  its  maximum  efficiency  is  sel- 
dom realized  for  the  reason  that  the  rolls  are  not  screwed 
up  tightly  for  fear  that  the  feeding  of  the  mill  will  be  render- 
ed more  difficult.  On  this  account,  many  mills  only  give  an 
extraction  of  from  55  to  60  per  cent.,  leaving  from  30  to  35 
per  cent,  in  the  half  crushed  cane,  and,  even  where  the  maxi- 
mum extractive  capacity  of  the  average  three  roller  horse 
mill  is  attained,  there  is  still  a  very  heavy  loss  sustained  by 
reason  of  the  unexpressed  juice  left  in  the  bagasse. 

As  an  illustration  of  the  advantage  of  the  employment  of 
a  modem  mill  of  high  extractive  power,  it  might  be  st.ited 
that  Mr.  E.  Smith,  of  Fairhope,  Ala.,  one  of  the  most  suc- 
cessful syrup  producers  in  the  State,  was  able  to  secure  as 
high  an  extraction  as  nearly  75  per  cent,  of  juice  by  the  use 
of  a  five  roller  mill  purchased  by  him  from  George  L. 
Rquiers  &  CO.,  Buffalo,  New  York.  This  mill  consisted  of 
two  crusher  rollers  together  with  a  three  roller  mill  of  the 
usual  type,  and  by  its  employment  the  yield  of  juice  from 
the  cane  was  increased  more  than  one  fourth.  A  mill  of 
similar  construction  is  in  operation  at  the  plant  of  the 
Southern  States  Lumber  Co.,  at  Magnolia  Hill  plantation, 
in  Baldwin  county. 

The  question  of  the  satisfactory  extraction  of  the  juice 
having  been  solved,  the  next  problem  which  presents  itself 
is  the  proper  clarification  and  evaporation  of  the  juice,  and 
it  is  in  this  part  of  the  process  that  our  present  or  commonly 
followed  methods  of  procedure  have  proved  most  unsatis- 
factory and  unscientific. 

The  removal  of  mechanical  impurities  is  often  effected  by 
passing  the  juice  through  an  old  burlap  bag,  while  the  clari- 
fication and  evaporation  are  conducted  in  a  single  wooden- 
frame  evaporater,  the  bottom  of  which  is  covered  with  sheet 
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copper  or  galvanized  iron,  while  transverse  par- 
titions, supplied  with  gates  or  openings,  are  designed  to 
regulate  the  flow  of  juice  or  of  partially  cooked  syrup  from 
one  end  of  the  evaporater  to  the  other. 

As  a  rule,  no  clarifying  agents  are  employed,  and  the  juice 
running  in  at  one  end  of  the  evaporator  is  hastily  brought 
to  a  boil,  hurriedly  skimmed,  and,  before  full  opportunity 
lias  been  had  for  the  formation  or  removal  of  the  blanket 
••f  impurities,  the  liquid  is  pushed  rapidly  along  from  com- 
partment to  compartment,  the  impurities  in  solution  and 
those  still  left  in  suspension  being  rapidly  cooked  down  with 
the  syrup,  giving  a  product  dark  in  color,  lacking  in  delica- 
cy of  flavor,  and  more  readily  susceptible  to  fermentation 
ty  reason  of  the  presence  of  an  undue  proportion  of  al- 
l)uininoid»  ?.nd  other  organic  impurities. 

As  the  finished  product  is  commonly  allowed  to  flow  out 
in  a  slow,  continuous  stream,  with  no  means  of  determining 
its  density  except  by  the  application  of  the  **rule  of  thumb," 
the  syrup  is  greatly  lacking  in  uniformity  of  density  and 
quality.  If,  on  the  one  hand,  the  syrup  boiler  fails  to  cook 
the  syrup  to  a  proper  density,  fermentation  is  all  the  more 
likely  to  ensue,  while  if  the  desirable  density  is  exceeded 
the  product  is  sure  to  crystalize,  or  "sugar,"  sooner  or  later. 

In  addition  to  all  of  these  defects  and  disadvantages  of 
the  ordinary  evaporator,  the  regulation  of  the  heat  is  quite 
a  difficult  matter.  A  alow  fire  will  not  permit  the  evapora- 
tion to  keep  pace  with  the  mill,  while  a  too  rapid  fire  may 
-scorch  the  symp  or  cause  loss  by  boiling  over,  the  usual 
remedy  bemg  to  rake  out  some  of  the  fire,  or  else  lift  the 
'evaporator  off  of  the  furnace,  while  operations  are  always 
resumed  after  some  delay  with  the  possibility  or  probabil- 
ity of  the  recurrence  of  the  same  trouble  after  a  short  in- 
terval. 

In  order  to  secure  the  best  results  in  clarification  and 
^evaporation,  the  heat  should  be  easily  and  quickly  controll- 
-ed,  30  that  evaporation  can  be  accelerated  or  retarded  at 
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willy  or,  if  necessary,  suspended  instantaneously.  The  em- 
ployment of  steam  for  heating  purposes  is  the  only  sure 
means  of  attaining  these  ends,  and  while  it  may  not  be 
practicable  to  utilize  the  steam  evaporator  where  only  a 
crop  of  200  or  300  gallons  of  syrup  is  produced,  or  where 
the  only  use  of  the  boiler  employed  is  in  the  working  up  of 
a  small  crop  of  cane,  still,  steam  evaporation  can  be  em- 
ployed advantageously  upon  a  comparatively  small  crop 
upon  farms  where  a  boiler  and  engine  can  be  used  to  good 
purpose  in  other  departments  of  the  farm  economy.  With 
mmewhat  larger  crops  the  employment  of  steam  evaporation 
will  be  highly  desirable  without  regard  to  any  other  possible 
use  of  the  boiler  and  engine,  as  the  superiority  and  uni- 
formity in  the  quality  of  the  product  secured  fully  justifies 
the  increased  initial  cost  of  the  steam  plant 

As  regards  the  clarification  of  the  juice,  a  number  of  dif- 
ferent methods  of  procedure  have  been  adopted  in  various 
portions  of  the  cane  producing  belt  of  the  Southern  States 
and  there  is  naturally  some  difference  of  opinion  as  to  the 
relative  merits  of  the  several  processes  employed. 

Where  a  p.M  up  of  higher  jrade  and  purity,  slh  ^ei\  as  of  a 
bright  or  color,  is  desired,  sulphuring  and  liming  of  the  juic^ 
is  resorted  to,  and  a  much  more  thorough  removal  of  impuri- 
ties is  affected  by  this  process.  With  a  juice  slightly  acid 
in  its  normal  condition  the  acid  reactidiJ  is  largely  increased 
as  a  result  of  the  sulphuring  process,  a^d  a  portion  of  this 
acidity  is  overcome  by  the  use  of  a  high-  grade  lime,  slaked 
to  a  thin  paste.  Especial  care  must  be  tVken  to  avoid  the 
employment  of  an  excess  of  lime,  and  the  ji^ice  should  be  left 
distinctly  acid  to  litmus  test  paper,  as  inversion,  the  *^te 
noir''  of  the  sugar  maker,  should  have  no  terror  to  the  syrup 
producer,  who  should  delight  in  the  presence^  of  a  large  pro- 
portion of  non-crystalizable  sugar  in  his  syriip. 

If  an  excess  of  lime  has  been  inadvertently  added,  this 
excess  can  be  easily  removed  by  the  use  of  a*  small  amount 
of  high  grade  "acid  phosphate"  of  lime,  sucht  as  is  sold  'Un- 
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der  the  trade  name  of  "Clariphos/*  This  latter  agent  is  aiw 
employed  as  a  clarifying  agent  instead  of  sulphur  fumei^ 
and  bi-sulphite  of  lime  is  also  employed  to  no  little  extent 
as  a  substitute  for  the  sutphur  and  lime  process  of  clarift- 
cation. 

With  the  simplest  form  of  sulphuring  apparatus  ordinari- 
ly used  in  small  syrup  plants,  the  juice  fresh  from  the  mill 
is  allowed  to  run  slowly  through  a  sulphuring  box  cratainin^ 
a  number  of  inclined  shelves,  and,  as  the  juice  trictes  slowly- 
down  from  shelf  to  shelf,  it  meets  with  an  ascending  cur- 
rent of  sulphur  xhimes,  which  are  produced  by  burning  brim- 
stone or  roll  sulphur  in  a  roughly  constructed  brick  furnaces 
In  this  way  the  juice  is  at  once  rendered  lighter  in  color  and 
when  heated  in  the  evaporator,  after  careful  liming,  the  sep- 
aration of  albuminous  matters  and  other  impurities  is  affec- 
ted more  readily  and  rapidly. 

To  show  the  adaptability  of  even  crudely  constructed 
steam  evaporators  to  syrup  making  on  a  small  scale,  expert- 
nents  have  been  conducted  at  the  Alabama  experiment  sta- 
tion at  intervals  for  a  number  of  years  with  the  employment 
of  two  small  evaporators  especially  devised  for  experimental 
pnri>oses,  the  smaller  of  the  two  being  improvised  from  aik 
ordinary  open-fire  evaporator  already  on  hand. 

The  sides  of  the  evaporators  were  of  wood,  as  usual,  and 
the  bottoms  were  constructed  of  sheet  copper,  but  no  parti- 
tions were  employed  as  in  the  ordinary  evaporators.  A 
series  of  pipes,  connected  at  the  end  by  return  bends  were 
placed  in  the  bottom  of  each  evaporator,  almost  the  whole 
surface  of  the  bottom  being  thus  covered,  with  the  exception 
of  a  space  about  four  or  five  inches  in  width,  which  was  re- 
served for  the  collection  of  the  scums  from  the  boiling  juice. 
This  unoccupied  space  should  be  on  the  side  of  the  evapo- 
rator opposite  to  the  point  at  which  the  steam  is  admitted, 
and  this  side  should  be  slightly  lower  than  the  other  in  order 
to  facilitate  the  removal  of  the  scums.  The  piping  employed 
was  galvanized  iron,  from  three-fourths  to  one  inch  inside 
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diameter,  and  valves  were  provided  for  the  proper  regula- 
tion of  the  steam  used  in  the  evaporation,  while  another  set 
of  valves  enabled  the  operator  to  prevent  the  too  rapid  es- 
cape of  waste  steam  from  the  coil. 

The  juice,  after  sulphuring,  is  run  into  the  small  evapo- 
rator or  clarifier,  milk  of  lime  is  added,  and  the  contents  of 
the  evaporator  brought  gradually  to  a  temperature  slightly 
under  the  boiling  point.  The  scums  and  impurities  come 
to  the  surface  quite  rapidly,  the  greater  portion  of  them 
collecting  over  the  space  not  occupied  by  the  pipes,  where 
they  can  be  easily  removed.  , 

The  clarifier  is  somewhat  more  elevated  than  the  evapo- 
rator, and  when  the  juice  has  been  well  skimmed  it  is  at 
once  run  into  the  large  evaporator,  and  the  steam  is  immed- 
iately turned  on.  Fresh  quantities  of  the  juice  are  now  run 
into  the  clarifier,  boiled,  skimmed  and  then  run  into  the 
evaporator,  the  evaporation  of  the  juice  being  conducted 
all  the  while.  Any  scums  which  form  in  the  evaporator  can 
be  removed  in  the  usual  way,  and  when  the  syrup  has 
reached  the  proper  density  the  steam  is  shut  off  and  the  evap- 
orator iH  emptied  through  the  usual  outlet. 

By  the  substitution  of  copper  coils  for  the  galvanized 
iron  pipe,  a  very  much  greater  evaporative  effect  can  be 
secured  from  the  same  heating  surface  and  from  the  same 
steam  pressure — an  advantage  which  will  in  most  cases, 
outweigh  the  increased  first  cost  of  the  evaporating  appar- 
atus. 

Many  of  our  cane  planters  and  small  syrup  producers 
si  i  ll  persist  in  drawing  off  the  syrup  at  random,  and  without 
reference  to  its  density,  notwithstanding  the  fact  that  th' 
Beaume  hydrometer  or  saccharometer  can  be  employed  to 
good  advantage  in  determining  the  point  at  which  the  syrup 
becomes  sufficiently  dense  to  be  drawn  off,  and  when  the 
spindle  immersed  in  the  hot  liquid  reads  33  to  34  degrees 
the  liquid  can  then  be  run  out  of  the  evaporator.  Farmers 
in  Alabama  who  have  used  the  Beaume  spindle  report  good 
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i-^pfljts^  f rom  its  employm«tit,  ftnd^tate  that  by  u^efti^  of 
its^use  np  di|^culty,as  experie%ce^,-in  boiling. the  flj^rii];^  to 

uniform  deusity.  ; 

While  the  flavpr  pf  a  sjrup  is  afiJ^iume  com^id^^Jiym  in 
Ihe  productioA,.9j^nif^yJ^^table  axticle,.^he.,r^lati>:p  ('J^Aii^ss 
and  color  of  thj^iprpduct^^is  auJmi^rtant  f ^etor ,  i^  4^^^" 
mining  the  pric^  will  bring  u^flp  the  market,. and  thiip^|act 
should  not  be  lost  sight  of  in  the.,(;lanficatio.n  .an4, defeca- 
tion of  the  juice  and  syrup,  though  it  also  must  be  borne 
in  mind  that  the  employment  of  undue  proportions  of  clari- 
fying agents  i^-  liable  to  affect  the  flavor  or  taste  to  an  ob- 
jectionable extent. 

Whether  the  syrup  is  to  be  marketed  in  barrels,  cans  or  bot- 
tles, the  receptacles  in  which  the  product  is  put  up  should 
be  well  cleaned  and  thoroughly  scalded  out  or  steamed  and 
every  precaution  taken  to  exclude  ferments  from  contact 
with  the  contents  of  the  vessels. 

As  is  well  known,  a  large  part  if  the  cane  syrup  found  oit 
the  markets  after  the  first  warm  weather  of  the  spring  sets 
in  is  that  which  has  been  put  up  in  sealed  cans  or  bottles, 
and  almost  invariably  in  the  former.  Moreover,  a  syrup  put 
up  hot  in  a  clean  vessel,  and  securely  sealed  while  still  hot, 
may  be  preserved  almost  indefinitely  without  danger  of  fer- 
mentation or  of  crystilization  of  sugar. 

8ami)les  of  syrup  in  sealed  jars  or  bottles  have  been  pre- 
served at  the  laboratory  of  the  Alabama  Polytechnic  Insti- 
tute for  from  four  to  five  years  without  any  indication  what- 
ever of  fermentation  or  separation  of  sugar  being  observed, 
and  analyses  of  the  syrups  before  and  after  the  completion 
of  the  period  of  the  tests,  showed  no  appreciable  variations 
in  the  composition  of  the  article. 

With  the  exercise  of  proper  care  in  the  clarification  and 
preservation  of  the  genuine  cane  syrup,  the  imported,  or  at 
least  the  adulterated  article,  should  soon  be  excluded  from 
the  market,  and  the  consumer  can  then  be  assured  of  the 
purity  and  good  quality  of  the  goods  which  he  purchases. 
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If oreover,  when  it  is  once  known  that  syrnp  of  good  qualitf 
mmd  high  purity  and  posseiMing  the  fresh  taste  of  the  original 
^article,  can  be  obtained  in  any  month  in  the  year,  it  will  be 
<qaite  easy  to  build  np  a  market  for  such  goods  and  the  home 
"tBmoMd  will  necessitate  an  increase  in  the  supply  of  the 
homm  manvfectnred  product,  while  outside  marhstB  will 
wmSRj  take  ^»re  of  the  surplus  production  of  an  article 
whose  reputation  for  purity  and  excelleiice  of  quality  has 
become  well  established. 


In  addition  to  experiments  described  in  previous  bulletint 
•^Nos.  66  and  103,)  a  large  amount  of  experimental  work  in* 
imethods  of  syrup  making  has  been  done  both  at  the  Station 
^^and  at  various  syrup  plants  in  the  Southern  part  of  the 
^tate,  facilities  for  this  work  having  been  afforded  at  Mr. 
E.  Smith's  place,  near  Fairhope,  and  at  the  syrup  plant  of 
the  Southern  Industrial  Association  near  Oateswood,  Ala., 
while  visits  were  paid  to  a  number  of  other  plants  daring 
the  syrup  making  season. 


A  number  of  extraction  tests  were  made  at  various  steam 
and  horse  mills,  and  it  was  found  that  in  most  cases  the 
proportion  of  juice  extracted  by  the  two  roller  and  three 
roller  mills  ranged  from  55  to  60  per  cent.  The  highest  ex- 
traction noted  was  that  secured  upon  the  five  roller  mill  of 
Mr.  E.  Smith,  to  which  previous  reference  was  made,  and 
^pon  some  trial  runs  approximately  75  per  cent  extraction 
-of  juice  was  obtained.  When  the  fact  is  noted  that  the  em- 
ployment of  one  of  the  poorer  grades  of  mills  would  involve 
a  loss  equivalent  to  five  tons  of  cane  per  acre  upon  a  crop 
of  twenty  tons  per  acre,  the  importance  of  securing  a  good 
yield  of  juice  should  be  readily  recognized. 

Defecation  or  Clabipication  of  Juice. 
Allusion  has  been  previously  made  to  the  common  employ- 
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ment  of  burlap  strainen  for  filtering  the  juice  as  it  come» 
from  the  mill,  but  a  strains  of  fine-  Bhee»vmet«iR>g«tigr^can^ 
be  used  to  mnch  better  advantage  and  can  be  eas^y  kept 
clean.  This  ganze  is,  of  course,  chiefly  of  value  in  remoyin|^ 
{Mulicles  of  trash,  small  fragments  of  bagasse,  etc. 

At  some  syrup  plants  in  the  southern  part  of  the  Stato 
it  was  noted  that  the  Juice  from  the  mill  was  conducted 
through  filters  of  Spanish  moss,  but  so  f 4r  as  the  observation 
of  the  writer  has  extended,  the  utility  of  this  material  Im 
solely  dependent  upon  the  removal  by  it  of  mechanically 
suspended  impurities  which  are  found  in  the  juice. 

In  bulletin  No.  66,  a  form  of  sulphuring  apparatus  which 
has  been  much  employed  in  Louisiana  was  described  in  de- 
tail  and  illustrated  by  a  cut,  this  apparatus  being  construe* 
ted  substantially  as  described  on  a  proceeding  page  in  thit 
bulletin.  For  the  information  of  the  readers  of  the  present 
bulletin  this  cut  is  reproduced  herewith. 
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This  sulphuring  box  has  been  used  to  good  advantage  at 
the  Experiment  Station  and  upon  some  nearby  farms,  but 
as  some  syrup  producers  have  experienced  trouble  in  con- 
structing this  particular  form  of  apparatus,  it  was  deemed 
desirable  to  devise  a  somewhat  simpler  appliance  for  use  in 
sulphuring  juices,  and  it  was  soon  found  that  a  satisfactory 
apparatus  cbuld  be  improvised  from  a  large  syrup  barrel 
of  50  or  60  gallons  capacity. 

Several  of  the  upi)er  hoops  of  the  barrel  were  removed  and 
the  head  was  carefully  taken  out,  in  order  that  a  couple 
of  false  bottoms  might  be  inserted  in  the  barrel  at  about 
one-third  and  two-thirds  of  its  height,  these  false  bottoms 
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Memg  held  in  position  by  snaall  cleats  tiailed  to  tbe^  sides  of 
the  baiTel.  A  half  Wh  p5^  was  inserted  in 'the  bottom  of 
the  barrel  tb'^provid^  fof^^fee  dfutflow  of  |uic6/tvfiiie  a  two 
*  inch  pipe  passing  through  tfie  side  of  thie  barrel  about  tbree 
inches  above  the  bottom  was  used  to  cbiivey  t¥e  sulphur 
fumes  from  tlie  small  sulphur  furnace.  A  pipe  of  like  di- 
'  mensions  fiasferied  through  the  top  of  tbe  barrel  was  Vni- 
'  ployed  as  an  exit  for  the  fiimes,  while  numerous  perfora- 
tions in  the  top  provided  for  the  inflow  of  the  juice.  ^ 

Straw  was  loosely  packed  between  the  bottom,  the  false 
bottoms 'and  the  top  of  the  barrel,  before  replacing  the  fop, 
this  material  being  used  to  cause  the  juifce  to  break  up  into 
a  number  of  fine  streams  in  order  that  it  might  (-xpose  a 
liarger  surface  and  absorb  the  sulphur  fumes  more  readily. 
It  was  found  that  instead  of  perforated  false  boltoms  a 
framework  of  small  strips  could  be  used  to  good  advantage 
as  a  support  for  the  straw. 

The  sulphur  furnace  to  be  employed  in  connection  with 
the  above  described  sulphuring  apparatus  can  be  contstruc- 
ted  of  a  few  brick  or  else  a  small  box  of  sheet  iron  can  be 
used.  A  cone  of  thick  sheet  asbestos,  with  the  apex  of  the 
cone  inserted  in  the  end  of  the  pipe  designed  to  convey  the 
fumes  can  also  be  used  as  a  furnace  in  case  a  large  volume 
of  fumes  is  not  required.  Brimstone  or  roll  sulphur  is  the 
form  of  sulphur  employed  and  is  burned  in  a  small  iron 
dish  or  in  the  inverted  top  of  a  tin  can,  comparatively  free 
access  of  air  being  permitted. 

It  is  desirable  that  the  barrel  be  well  filled  with  fumes 
before  the  juice  is  allowed  to  run  through  it  and  it  will  be 
noted  that  the  escaping  juice  is  much  brighter  in  color,  while 
it  has  been  found  that  in  many  cases  a  sufficient  absorption 
of  sulphurous  acid  is  affected  to  admit  of  the  sulphured 
juice  being  mixed  with  an  equal  volume  of  the  raw  juice. 

This  department  has  also  found  that  it  is  possible  to  em- 
ploy liquified  sulphurous  acid  in  the  sulphuring  of  juice,  this 
product  being  obtained  by  condensing  sulphur  fumes  under 
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prM0iire  in  steel  cylinders.  A  valve  is  attached  to  the  cylin- 
der and  upon  opening  it  shightly  a  flow  of  gas  takes  plaoey 
it  being  possible  to  conduct  this  gas  through  a  tnbe  to  the 
bottom  of  a  tall  juice  vat  and  as  the  gas  bubbles  up  through 
the  liquid  it  will  sulphur  it  quite  thoroughly.  When  pur- 
chased in  small  quantities  the  liquid  sulphurous  add  is 
somewhat  expensive  for  use  as  a  clarifying  agent,  but  if  a 
considerable  demand  for  it  were  created  in  a  given  section, 
it  could  no  doubt  be  secured  at  much  lower  figures. 

If  a  settling  tank  is  at  hand  the  sulphured  juice  can  be 
transferred  directly  thereto  and  within  an  hour  or  two  it 
will  be  found  that  a  considerable  proportion  of  the  impuri- 
ties of  the  juice  have  separated  from  the  main  body  of  the 
liquid,  rendering  its  subsequent  clariflcatiou  more  easy. 

The  juice  is  next  transferred  to  the  clarifier  or  small 
evaporator  previously  described,  and  heated  up  slowly  to 
the  boiling  point,  milk  of  lime  (in  the  form  of  a  whitewashy 
free  from  lumps,)  being  added  until  the  juice  is  left  only 
slightly  acid  as  indicated  by  litmus  test  paper.  The  juice 
is  then  brought  to  a  brisk  boil,  so  that  the  blanket  or  coat- 
ing of  scums  rises  and  shows  a  number  of  cracks  and  seams 
on  its  surface,  after  which  the  heat  is  partly  cut  off  and  the 
scums  are  removed. 

A  deep  form  of  clarifier  is  more  effective  than  a  shallow 
one  and  as  before  suggested  it  is  desirable  that  a  space  un- 
occupied by  the  coil  of  steam  pipe  be<  left  either  at  the  side 
or  end  of  the  clariflers  and  evaporators.  It  will  also  be 
found  advantageous  to  have  one  end  of  the  clarifier  inclined 
at  an  angle  of  about  40  or  45  degrees  to  the  horizontal,  the 
scum  trough  being  attached  to  the  inclined  end  of  the  evap- 
orator. 

The  following  cut  shows  the  side  elevation  of  such  a  clari- 
fier and  also  the  position  of  the  scum  trough. 
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SiDi  Elbtation  of  Clabifibb« 


In  a  darifler  of  this  character  the  Bcums  can  be  pushed 
«kiiig  easily  by  a  broad  wooden  skimmer  from  one  end  of 
tbe  vat  to  the  other,  being  easily  brushed  over  the  inclined 
end  of  the  clarifler  into  the  scnm  trough. 

Although  the  use  of  lime  as  a  clarifying  agent  is  recom- 
mended in  connection  with  the  employment  of  sulphur,  it 
is  quite  possible  to  secure  good  results  from  the  use  of  sul- 
phur, even  where  lime  is  omitted,  though  the  sulphur  fumes 
in  the  absence  of  lime  would  give  the  juice  quite  a  percept- 
ibly acid  re-action.  Instead  of  the  employment  of  sulphur 
fumes  for  brightening  or  bleaching  the  juice,  bi-sulphite  of 
lime  may  be  used  in  the  proportion  of  one  quart  to  50  gal- 
lons of  juice,  although  it  does  not  usuaHy  yield  quite  so 
bright  a  syrup  as  does  the  juice  treated  with  sulphur  fumes. 
This  chemical  can  be  purchased  from  I.  L.  Lyons  &  Co., 
New  Orleans,  La.,  and  is  prepared  by  the  action  of  sulphur- 
ous acid  or  sulphur  fumes  upon  milk  of  lime. 

In  conjunction  with  sulphur,  or  in  the  entire  absence  of 
sulphur,  acid  phosphate  of  lime  may  be  used  as  a  clarify- 
ing agent  and  in  many  cases  with  most  excellent  results. 

The  preparation  of  acid  phosphate  used  by  this  depart- 
ment was  sold  under  the  trade  name  of  "Clariphos,"  and  was 
purchased  from  J.  Watts  Kearny  &  Sons.,  New  Orleans. 
This  is  simply  a  strong  solution  of  acid  phosphate  of  lime, 
which  is  free  from  any  objectionable  impurities  and  has 
been  prepared  especially  for  use  as  a  clarifying  agent  in 
sugar  factories. 

Prior  to  the  application  of  this  agent  the  juice  must  be 
treated  with  lime  until  the  original  acidity  of  the  juice  has 
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tjeefi  neutralized  and  the  manufacturers  of  this  prepa^- 
tion  even  recommended  that  lime  be  added  in  slight  excess, 
or  unt^i  red  litmus  test  paper  changes  to  a  slight  blue. 
At  this  point  the  clariphos  is  added  in  the  proportion  of  one 
half  gallon  to  1900  gajlons  of  juic^it  bQiag.clU^ted  .9Qm^'Jlat 
with  water  ttgfpre  adfi^iig  it.  ^Elzper^neints  made*  by  the 
writer  indicate  that  for  syrup  making,  it  may  be  used  ad- 
vantageousl;^  in  as  large  a  proportion  as  one  gallon  ,o.f  cjari- 
phos  to  1000  gallons  of  juice. 

After  addition  of  this  agent,  the  juice  is  boiled  gently,  for 
a  moment  or  two,  the  heat  is  turned  off  and  the  juice  allowed 
to  settle  in  the  clarifler,  or  else  it  is  run  off  in  a  settling 
tank.  The  lime  which  was  added  pi-evious  to  the  clariphos 
combines  with  the  free  acid  of  the  latter,  forming  a  bulky 
precipitate  which  settles  rapidly,  carrying  down  with  it  a 
large  amount  of  organic  impurities  and  suspended  mattei' 
and  leaving  a  dear,  bright  juice,  which  can  easily  be  drawu 
off  from  the  sediment.  In  this  connection,  it  must  be  noted 
that  the  juice  should  be  thoroughly  skimmed  or  brushed 
after  the  addition  of  the  lime  and  before  the  addition  of  ILe 
"Clariphos,"  and  especial  care  should  be  takea  to  see  lhat 
the  milk  of  lime  is  free  from  lumps  or  granular  particles. 

Where  agents  other  than  clariphos  are  employed 
in  clarification  and  in  case  considerable  suspended 
matter  is  still  present  in  the  clarified  juice,  bag 
filters  may  be  used  to  some  advantage  in  the  removal  of 
much  of  this  suspended  matter. 

The  form  of  bag  filter  best  adapted  to  this  purpose  is  a 
long  slender  bag  of  closely  woven  texture  which  is  suppor- 
ted by  an  outer  bag  of  coarse  netting,  the  two  being  suspen- 
ded from  the  top  of  a  tall  wooden  box  or  chamber  which 
can  be  closed  tightly,  so  that  the  interior  of  the  compart- 
ment may  be  well  heated  by  a  jet  of  steam.  The  juice  is 
allowed  to  enter  the  filter  through  an  opening  in  the  top 
of  the  chamber,  and  is  drawn  off  from  the  bottom  into  a  set- 
tling  tank  or  into  im  evaporator. 
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By  admitting  steam  to  the  filtering  chamber,  the  filter 
and  the  juice  being  filtered  are  both  kept  hot  and  the 
filtration,  in  consequence,  can  be  effected  more  rapidly. 

This  department  is  under  obligations  to  Mr.  West  Livan- 
dais,  New  Orleans,  La.,  for  filter  bags  kindly  donated  for 
use  in  experiments  conducted  during  the  past  season. 

In  case  the  syrup  plant  is  supplied  with  a  sufficient  num- 
ber of  deep  clarifiers,  the  juice  may  be  advantageously  evap- 
orated down  to  semi-syrup  in  them  before  being  transferred 
to  the  final  evaporator  or  an  intermediate  evaporator  may  be 
employed  between  the  clarifiers  and  the  finishing  pans. 
Where  this  plan  is  adopted,  the  semi-syrup  is  generally  al- 
lowed to  attain  a  density  of  from  20  to  25  degrees  Beaume^ 
hot,  before  being  transferred  to  the  last  evaporator  of  the 
series. 

Experiments  w^ere  made  during  the  past  season  in  connec- 
tion with  the  employment  of  sand  filters  for  the  removal  of 
suspended  matters  from  the  semi-syrup,  and  where  sand  of 
pure  quality  was  employed,  some  fairly  good  results  were 
secured. 

It  was  found  necessary  to  wash  even  the  best  sand  for 
j8ome  little  time  in  order  to  remove  clay  and  finely  divided 
matter,  whose  presence  rendered  the  wash  water  turbid,  and 
when  the  sand  finally  permitted  the  water  to  pass  through 
clear,  it  was  found  that  the  syrup  would  also  pass  through 
the  sand  filter  comparatively  clear  and  practically  free  from 
suspended  matter.  The  sand  filter  was  arranged  by  em- 
ploying a  tray  or  shallow  box,  the  bottom  of  which  was  con- 
structed of  coarse  wire  gauze,  covered  by  a  coarse  cloth,  up- 
on which  a  layer  of  sand  of  one  and  a  half  to  two  inches 
thick  was  placed. 

Unless  very  pure  sand,  requiring  very  little  washing  be 
used,  the  employment  of  sand  filters  may  be  found  trouble- 
some, however,  and  the  sand  will,  of  course,  have  to  be  re- 
newed frequently.  Filters  of  this  kind,  nevertheless,  would 
serve  quite  a  good  purpose  in  case  some  special  lot  of  semi- 
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syrup  contained  an  excessiTe  amount  of  suspended  matter^ 
which  previous  treatnieut  in  (he  Jefaators  iiad  failed  to  re- 
move. 

The  concentration  .if  the  syrup  in  the  final  evaporators- 
is  continued  until  the  Beaume  hydrometer  registers  about 
34  degrees  in  the  hot  syrup,  and  where  there  is  only  a  thin, 
layer  of  syrup  left  in  the  evaporator,  it  may  be  advisable 
to  shut  off  steam  when  the  instrument  registers  33  and  one* 
half  degrees,  as  the  hot  syrup  in  contact  with  the  hot  pipes- 
which  may  still  contain  a  little  steam,  will  probably  evapo- 
rate a  little  further  before  it  can  be  drawn  off. 

For  the  removal  of  finely  divided  suspended  particles  from 
the  hot  syrup,  the  employment  of  cotton  batting  which  was^ 
suggested  and  tried  last  season  by  Mr.  A.  F.  C5ory,  at  the 
syrup  plant  of  the  Southern  Industrial  Association,  Qates- 
wood,  Ala.,  appears  to  be  quite  advantageous  and  good  re- 
sults were  secured  both  by  Mr.  Cory  and  also  by  the  writer 
in  some  experiments  conducted  at  Auburn.  The  kind  of 
cotton  batting  employed  in  the  syrup  filters  was  the  same 
as  that  used  by  the  turpentine  distillers,  one  surface  of  the 
goods  being  glazed,  while  the  other  surface  was  rough.  The 
batting  was  placed  upon  coarse  wire  gauze  in  a  shallow  box 
or  tray  and  the  syrup  was  allowed  to  flow  on  the  filter  in 
such  a  way  as  to  obviate  the  possibility  of  washing  a  hole 
through  the  cotton  filter,  the  liquid  being  diffused  over  the 
whole  surface  of  the  material. 

Previous  allusion  has  been  made  to  the  importance  of 
thoroughly  scalding  out  and  steaming  the  containers  in 
which  the  syrup  is  to  be  put  up,  and  too  much  care  and  cau- 
tion cannot  be  given  to  the  matter  of  excluding  ferments 
or  bacteria  from  the  packages  if  an  article  capable  of  lon^ 
preservation  is  desired. 

As  regards  the  arrangement  of  the  settling  tanks,  vats, 
clarifiers,  evaporators,  etc.,  in  the  syrup  factory,  the  writer 
would  say  that  the  plan  adopted  by  the  Southern  States 
Lumber  Go.  at  their  plant  at  Magnolia  Hill  plantation  in 
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Baldwin  coiinty  is  a  most  excellent  and  convenient  one. 
The  juice  from  the  mill  is  pumped  to  settling  or  storage 
tanks  placed  on  the  highest  floor  in  the  building,  the  juice 
from  these  tanks  being  allowed  to  flow  by  gravity  to  the  clari- 
fiers  or  defecators,  of  which  there  was  one  for  each  storage 
tank  on  the  next  lower  floor.  The  juice  or  semi-syrup 
from  the  defecators  was  also  conducted  by  gravity  to  settling 
tanks  on  the  next  lower  level,  and  from  there  to  the  large 
evaporator  or  finishing  pan  on  a  still  lower  level. 

The  packing  of  the  syrup  was  carried  out  on  the  ground 
floor  of  the  plant,  the  natural  slope  of  the  ground  having 
favored  the  arrangement  of  the  interior  of  the  establish- 
ment in  the  maner  described— an  arrangement  which  great- 
ly facilitated  the  operations  of  the  factory. 


Several  years  since  the  writer  advocated  the  idea  of  the 
operation  of  small  central  syrup-making  plants  in  connection 
with  steam  gins  which  are  found  occurring  in  such  close 
proximity  to  each  other  throughout  much  of  the  cane  grow- 
ing territory  in  this  State  and  practical  demonstrations  of 
the  feasibility  of  theiplan  were  made  during  the  past  two 
eeasons.  Since  many  of  these  neighborhood  gins  suspend 
operations  before  any  destructive  freezes  occur,  the  motive 
and  steam  power  of  these  establishments  can  be  utilized  to 
good  advantage  in  making  syrup. 

During  the  present  season  an  experiment  along  this  line 
was  made  at  the  place  of  Mr.  J.  C.  Moore,  near  Auburn,  on- 
ly a  few  hours  being  required  to  install  the  clarifiers  and 
evaporators  and  to  make  the  necessary  connections  with 
the  boiler,  while  all  the  apparatus  worked  satisfactorily 
from  the  beginning  of  the  experiments  and  quite  a  good 
article  of  syrup  was  produced. 

As  before  stated,  wherever  a  boiler  of  sufficient  capacity 
Is  in  use  for  ginning,  milling  or  other  purposes,  it  is  quite 
a  simple  matter  to  instal  a  syrup  making  outfit,  and  where 
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new  steam  gins  are  established  in  cane  growing  regions,  suf- 
ficient steam  power  can  be  provided  to  meet  the  combined 
requirements  of  a  syrup  pliant  and  steam  ginnery. 

By  the  adoption  of  such  a  plan,  small  central  syrug  fac- 
tories could  easily  be  put  in  operation  throughout  a  large 
portion  of  Southern  and  Middle  Alabama,  and  the  introduc- 
tion of  improved  methods  of  manufacture  would  quickly 
follow  upon  the  inauguration  of  such  a  system. 
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CORN  CULTURE 


By  J.  F.  DuGGAR. 


SUMMARY. 


During  the  past  ten  years  52  varieties  of  corn  have  bt-m 
tested  at  Auburn,  Alabama.  Among  these  the  most  produc- 
tive varieties  were  Mosby,  Cocke,  Henry  Grady  and  Sanders. 

Varieties  of  the  prolific  type,  "two-eared  varieties,"  af- 
forded larget  average  yields  than  did  the  type  in  which  the 
number  of  ears  was  smaller  but  the  size  larger. 

Early  varieties  were  relatively  unproductive. 

Repeated  tests  of  seed  corn  grown  in  different  latitudoij 
indicated  that  with  certain  varieties  seed  from  Virgimia 
and  Tennessee  proved  superior  to  that  from  Delaware,  Il- 
linois, Alabama  and  Georgia.  It  is  impossible  to  determine 
whether  this  result  was  due  chiefJy  to  climate  or  to  more 
careful  selection  of  the  seed  corn  obtained  from  Virginia, 
and  Tennessee.  It  is  generally  advisable  that  seed  corn  for 
Alabama  be  obtained  either  from  this  latitude  or  from  some 
other  region  south  of  the  Ohio  and  Potomac  rivers. 

Many  early  varieties  from  northern  grown  seed  afforded 
a  large  proportion  of  unsound  corn. 

In  six  tests  seed  corn  from  the  bottom  ear  afforded  a 
slightly  larger  yield  than  from  the  top  ear  and  in  two  tests 
seed  from  the  top  ear  gave  the  larger  yield. 

Subsoiling  did  not  increase  the  yield  of  corn  sufficiently 
to  be  profitable. 

The  yield  was  not  materially  influenced  by  the  depth  of 
the  first  cultivation. 

Planting  com  in  water  furrows  did  not  increase  the  yield. 

The  yield  of  grain  was  slightly  decreased  by  pulling  fod 
der,  by  topping  and  by  cutting  and  shocking  the  plant.  The 
average  yield  of  dry  fodder  or  blades  was  515  pounds,  of 
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cured  tope  473  pounds  and  of  cured  stover  1,799  pounds  per 
acre. 

The  increase  in  the  yield  of  corn  due  to  the  use  of  velvet 
bean  stubble  as  a  fertilizer  was  4.3  bushels  per  acre.  WTiere 
the  entire  growth  of  velvet  beans  was  plowed  under  the  in- 
crease in  the  first  com  crop  was  12.3  bushels  and  the  increase 
in  the  second  corn  crop  was  4.4  bushels.  The  increase  in  the 
two  corn  crops  was  16.7  bushels  greater  where  the  entire 
growth  of  velvet  beans  was  plowed  under  than  where  onlj 
the  roots  and  stubble  were  plowed  under. 

The  yield  of  corn  was  8.9  bushels  per  acre-  greater  when 
cow  pea  vines  were  plowed  under  than  when  only  the  stub- 
ble was  used  as  fertilizer.    The  increase  from  plowing  i  n- 
der  beggar  weed,  which  grew  after  the  corn  was  laid  by, 
averaged. 5.4  bushels  per  acre. 

When  velvet  bean  vines  or  cow  pea  vinea  were  |. lowed  un- 
der the  addition  of  acid  phosphate  profita]»iy  increased  the 
yield  of  corn. 

Applying  a  part  of  the  fertilizer  before  planting  and  a 
part  at  the  second  cultivation  did  not  increase  the  yield  as 
compared  with  using  all  of  it  before  planting. 

Nitrate  of  soda  afforded  a  larger  increase  than  did  cot- 
ton seed  meal,  cotton  seed  or  barnyard  manure. 

It  is  recommended  that  a  fertilizer  for  corn  contain  a 
relatively  large  proportion  of  nitrogen. 

TESTS  OF  VARIETIES  OF  CORN  IN  1901,  1904  AND  1905. 

For  ten  years  in  succession  tests  of  varieties  of  corn  have 
been  made  on  the  Experiment  Station  farm  at  Auburn  un- 
der the  present  management. 

Bulletins  Number  76.  88  and  111  of  this  Station,  now  out 
of  print,  give  the  results  of  variety  tests  at  Auburn  from 
1896  to  1900  inclusive.  In  1902  an  unprecedented  droughty 
from  April  to  August,  ruined  our  variety  test,  and  in  1963 
rogues  vitiated  the  results.  The  results  obtained  in  1901^ 
J  904  and  1905  are  presented  in  this  bulletin. 
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All  of  our  tests  were  made  on  upland  soil  characteristic 
of  this  region,  and  naturally  poor.  Only  commercial  fertil- 
izers were  employed,  except  in  1905,  when  in  addition  to 
commercial  fertilizers,  barnyard  manure,  chiefly  from  cat- 
tle, was  used  at  the  estimated  rate  of  ten  tons  per  acre. 

Planting  was  done  at  the  usual  time  or  a  few  days  later 
and  the  distance  between  rows  was  usually  4  feet  8  inches, 
and  between  plants  about  three  feet.  The  distance  between 
plants  was  the  same  for  all  varieties. 

Every  precaution  was  taken  to  secure  and  maintain  a 
stand,  but  when  this  was  impaired  by  bud  worms,  no  cor- 
rection of  yields  was  attempted. 


Yield  of  varieties  of  corn  in  1901. 


Variety 


Per  ct.  Yield 
of      I  per 
stand    !  acre 


Rank 

in 
yield 


Per  ct.  Bus. 


Mosby   k  

Shaw  

Cocke    

Arnold's  Cross  Bred  

Tennessee  White   

Tennessee  Yellow        .    . . . 

Red  Cob,  Tennessee  

Experiment  Station  Yellow 

Blount   

Jones  Pearl   

Hickorv  Kine  


93  35  2 

91  31.9 

100  31  8 

100  30  1, 

91  29  9 

lO.j  28  8 

93  27  7 

98  27.1 
95  21  6 

99  19  6 
10'> 


1 
2 

4 
5 
6 
7 
8 
9 
10 
11 
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Yield  of  varietiet  of  com  in  1904. 


Per  ct. 

Yield 

Rank 

Variety 

of 

per 

in 

stand 

acre 

yield 

Per  ct. 

Bus. 

88 

35.5 

1 

100 

35.5 

2 

91 

33  5 

3 

93 

32.3 

4 

% 

29.6 

5 

95 

29.6 

6 

100 

26.8 

7 

Boone  County  White  (Tcnn.)  

87 

258 

8 

/  Boone  County  White  (Ind.)   

92 

24.2 

9 

'Boone  County  Special  

88 

23.5 

10 

^Reid*8  Yellow  Dent  

92 

22.  ^ 

11 

91 

19.6 

12 

'  No.  77  U.  S.  Dept.  Agr  

91 

19.4 

13 

81 

19.1 

14* 

94 

18.2 

15 

81 

12.9 

16 

Yield  of  varieties  of  com  in  1905. 


Per  ct. 

Yield 

Rank 

Variety 

of 

per 

in 

stand 

acre  • 

yield 

Per  ct. 

But. 

97 

40.6 

1 

99 

39.4 

2 

99 

38.9 

3 

97 

34.9 

4 

Local  White  Cob  

91 

34.3 

5 

95 

33.1 

6 

No.  77  U.  S.  Dept.  Agr  

99 

32.6 

7 

/Cocke  (Tenn.)  

92 

30.9 

8 

% 

30.7 

9 

^  81 

30.3 

10 

81 

.  29.7 

11 

94 

29.4 

12 

Red  Cob  (Tenn.)  

84 

28.9 

13 

92 

28.6 

14 

% 

28 

15 

88 

26.3 

16 

Reid's  Yellow  Dent  

85 

25.7 

17 

Boone  County  White  (Ind.)  

87 

24.6 

18 

Boone  County  White  (111.)  

;6 

22 

19 

93 

22 

20 

94 

18.9 

21 

Riley's  Favorite  

80 

17.1 

22 
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Relative  yield  of  varieties  of  com  at  Auburn,  taking  the 
yield  of  Experiment  Station  Yellow  as  100. 


Tested  8  years 
Tested  7  years 

18% 
91 
100 

122 

1897 

138 

100 

72 

1898 

109 

100 

73 

1899 
92 
100 

73 

1900 

US 

100 

80 

1901 

130 

100 

70 

1904 

132 

100 

1905 

130 

100 

91 

Aver 

ne 

117 
lOd 

83 

Tested  6  years 

129 

87 

108 

117 

118 

97 

109 

99 

117 

81 

95 

118 

97 

101 

Blount  

132 

103 

72 

83 

98 

80 

95 

Tested  s  y^ars 

Hj 

St.  Charles  

148 

90 

104 

81 

96 

105 

lested  4  years 

Red  Cob  (Tenn.)  

82 

99 

102 

% 

95 

Jones  Pearl  

99 

97 

93 

72 

90 

Champion  White  Pearl  

126 

79 

74 

70 

87 

Tested  3  years 

104 

132 

128 

121 

101 

94 

96 

97 

134 

60 

91 

95 

Iowa  Silver  Mine  

48 

71 

72 

64 

Learning  Yellow  

57 

55 

61 

58 

Tested  2  years 

121 

132 

127 

113 

112 

112 

McMakin's  Gourd  Seed  

110 

108 

109 

86 

128 

107 

72 

134 

103 

Boone  Ccunty  Special  

88 

96 

92 

No.  77  U.  S.  Dept.  Agr  

73 

106 

90 

Boone  County  White  

93 

79 

86 

89 

83 

86 

86 

81 

84 

Reid's  Yellow  Dent  

82 

84 

83 

73 

56 

65 

Tested  1  year 

Golden  Giant  „  

125 

125 

124 

124 

Yellow  Dent  

117 

117 

114 

114 

Baden  

113 

113 

Local  While  Cob  

112 

112 

Bradbury  _  

112 

112 

110 

110 

lik8 

108 

106 

106 

99 

99 

Cary  Klondike..   ... 

97 

97 

Strawl)erry  

97 

97 

94 

94 

Chester  County  Mammoth- 

93 

93 

Golden  Dent  

92 

92 

Poor  Man   

89 

89 

Welborn's  Conscience  

87 

87 

Cuban  Giant  

79 

79 

Sheep  Tooth  White  

75 

75 

74 

74 

Snow  Flake  

4d 

48 

Digitized  by 


176 


Mosby  is  one  of  the  most  productive  of  the  prolific  varie- 
ties. Comparing  its  record  with  that  of  other  prolific  va- 
rieties we  find  that  in  each  of  six  years  Mosby  yielded  more 
than  Cocke;  in  comparison  with  Blount,  Mosby  led  in  five 
out  of  six  tests. 

Comparing  Mosby  with  some  of  the  most  productive  non- 
prolific  varieties,  we  find  that  it  stood  ahead  of  Sanders  in 
2  out  of  3  tests,  and  equaled  Sanders  in  the  third  test ;  once 
Mosby  stood  above  Henry  Grady  and  once  slightly  below. 
CJompared  with  Shaw,  Mosby^  was  the  more  productive  in 
6  out  of  6  tests. 

Compared  with  all  varieties  tested,  Mosby  occupied /frgi 
place  in  2  tests,  second  place  in  2  tests,  third  place  in  2 
testSy  fourth  place  in  1  test  and  twelfth  place  in  1896,  when 
weather  conditions  injured  all  late  varieties. 

Cocke,  though  averaging  less  than  Mosby,  proved  to  be 
one  of  the  most  productive  varieties  when  all  of  our  testi, 
made  during  the  last  ten  years  are  considered. 

In  six  tests  its  relative  position  was  second  in  2  tests, 
fourth  in  2  tests,  and  seventh  and  tenth  in  the  other  two 
years. 

Henry  Orady  has  been  tested  only  two  years,  but  has 
taken  high  rank,  namely  first  in  1905  and  third  in  1904. 

Banders  has  been  tested  only  two  years,  but  in  both  has 
taken  high  rank.  It  was  first  in  1904  (equaling  Mosby), 
and  third  in  1905. 

Other  promising  varieties  as  regards  yield,  but  which 
have  not  been  often  tested  here,  are :  Bradberry,  Marlboro, 
Arnold,  Local  White  -Cob,  Tennessee  White  and  McMackin's 
Gourd  Seed. 

For  illustrations  of  ears  of  certain  varieties,  see  Appendix. 

BBLATION  OF  NUMBER  OF  EARS  PER  PI/ANT  TO  YIELD  OP  GRAIN 

PER  ACRE. 

The  following  table  gives  the  number  of  ears  and  nubbins 
of  each  variety  per  plant.   It  will  be  noted  that  even  most 
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of  the  prolific  varieties  average  less  than  two  ears  and  nub- 
bins per  plant  and  that  several  varieties  average  less  than 
one  grain-bearing  shoot  per  plant. 

The  number  of  grain-bearing  shoots  varies  greatly  for  the 
sam^  variety  in  different  seasons,  but,  nevertheless,  this 
number  is  largely  a  variety  characteristic. 


Number  of  ears  and  nubbins  per  plant. 


Variety 


1900 


1901 


1904 


1905 


Albemarle   

Arnold   

Blount  

Boone  County  White  . 

Bradbury   

Cpry  Klondike   

Champion  White  Pearl 

Cocke   

Creole   

Barly  Mastodon   

Bvans   

ESzperiment  Sta.  Yellow 
I^ar^ers'  Pride  . . 
dant  Broad  Grain 
Golden  Beauty  ... 

Henry  Grady   

Hickory  King   

Jones'  Pearl   

LMming   

Local  White  Cob  . 

Marlboro   

HcMackin's  Gourd  Seed 

MoBby   

No.  77  U.  S.  Dept.  Agri 

Poor  Man   

Bed  Cob,  Tenn  

Beid'B  Tellow  Dent  .... 

Rfley's  Favorite   

Banders   

Shaw  

Sheep  Tooth,  White   

Silver  Minp,  Iowa  

St.  Charles  

Tennessee  White 


.91 
.86 


22 
1 


.94 
1.00 


1.40 
1.00 

.99 
1.55 
1.39 
1.04 

.92 
1.17 

.99 
1.03 
1.03 


1.31 


.99 


1.02 


1.15 
1.01 


1.45 
96 
1.04 


4 

16 
17 
2 
5 

10 
21 
7 

17 
12 
12 


17 


14 


8 
15 


3 
20 
10 


1.85 


1.36 


.91 
1.18 


1.60 


1.04 


1.12 


1.12 


Tennessee  Tellow  1.16  6 


9 


c 
B 
S" 


10 
9 


1.11 


c 
3 

2.02 


a 


1.49 


11 
5 


1.60 


1.16 


.77 


1.11 
1.36 
.85 


1.05 
.98 
1.61 


1.22 


.85 


11 


1.44 


1.37 
1.38 


1.10 
1.86 
1.21 
1.74 
1.24 


1.15 
1.68 
1.08 
1.74 
1.27 


9 


.99 
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Dividing  the  varieties  tested  according  to  number  of  ears 
and  nubbins  per  plant,  we  have  the  following  classification : 
Prolific  varieties. 
Banders  Albemarle 
Blount  Marlboro 
Mosby  Cocke 

Medium  prolific  varieties. 

Creole 


Hickory  King 
Jones'  Pearl 
McMackin's  Oonrd  Seed 
Tennessee  Yellow 
Poor  Man 
Bradbury 


Reid's  Yellow  Dent 
Experiment  Sta.  Yellow 
Henry  Grady 
Tennessee  White 


Golden  Beauty 
Riley's  Favorite 
Gary  Klondike 
Farmers'  Pride 
Champion  White  Pearl 
Arnold  ^ 
Silver  Mine,  Iowa 
Evans 

Learning  Yellow 


Notirprolific  varieties. 

Shaw 


St.  Charles 
Boone  County  White 
Local  White  Cob 
Tennessee  Red  Gob 
No.  77,  U.  S.  Dept.  Agr. 
Early  Mastodon 
Sheep  Tooth  White 
Giant  Broad  Grain 


The  above  classification  has  been  made  as  a  means  of  se- 
curing an  answer  to  the  question,  "What  type  of  com  ha» 
been  most  productive  in  recent  tests  at  the  Alabama  Ex- 
periment Station?"  An  examination  of  the  yields  gives^ 
the  following  table  of  averages : 
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Average  yields  of  types  of  com  in  bushels  per  acre. 


Prolific. 

Medium.  Non- prolific. 

Bus. 

Bus. 

Bus. 

1900 — ^Average 

 37.4 

27.8 

Sl.C 

1901 — ^Average 

 29.5 

24.7 

29.» 

1904 — ^Average 

 34.2 

26.6 

20.2 

1905 — ^Average 

 34.0 

31.6 

26. S 

4 years,  average  of  averages.  .33.8 

27.7 

27.0 

In  three  out  of  four  years  the  prolific  varieties  gave  de- 
cidedly the  highest  average  yield.  It  must  be  stated,  how- 
ever, that  the  averages  for  the  medium  and  non-prolific  va- 
rieties are  low  largely  because  these  lists  embrace  so  many 
early  non-productive  northern  varieties. 

In  the  following  table  all  early  or  otherwise  unproduc- 
tive varieties  have  been  eliminated  and  a  comparison  made 
between  the  average  yields  of  the  best  prolific,  the  best  me- 
dium and  the  best  non-prolific  varieties. 


Average  yields  of  best  varieties  of  three  types. 


Ykar  Prowfic  Vars. 


Medium  Vars.     Non-Proupic  Vars 


1900 


1901 


1904 


1905 


Bus. 

(  Cocke 

^  c  \  Mosby 
^'^  (  Cocke 


(  Mosby 
34.2  ]  Cocke 
(  Sanders 

f  Mosby 

1 Cocke 
Sanders 
Albemarle 
Marlboro 


Bus. 
37. 


Bradbury 
Expt.  St.  Yel. 


(  Expt.  St.  Yel. 
28.6  \  Tenn.  White 
(  Tenn.  Yel. 

i  Expt.  St.  Yel. 
29.6  ]  Henry  Grady 
(  McMackin 


(  Expt.  St.  Yel. 
34.5  <  Henry  Grady 
(  McMackin 


Bus. 

35.9 


29.9  I 


Shaw 
Red  Cob 
Arnold 

Shaw 
Red  Cob 
A  mold 


,  j  Local  Wh.  Cob 
^^•^  1  Red  Cob 


Av. 


35.9 


32.4 


32.4 
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The  above  figures  show  that  the  best  prolific  varieties  each 
year  averaged  higher  than  the  best  varieties  bearing  a  smal- 
ler number  of  ears. 

SIZE  OF  EAR  IN  DIFFERENT  VARIETIES. 

Nui'iher  of  e*irs*  and  nuhhins  rcquirjd  to  shell  ^6  pounds^ 

of  g^rain. 


Variety 


'Albemarle 
j    'Arnold   . . , 


^  Blount 
IffcjBoone  County  White  

iBradbury   

iCary  Klondike   

Champion  White  Pearl.. 
jnijCoeke   

Creole   

(Early  Mastodon  v  

QBvans   

[Experiment  Sta.  Yellow. 

•Farmers*  Pride   

Giant  Broad  Grain  

Golden  Beauty   

Henry  Grady  '  

4ftHlckory  King  

Jones'  Pearl   

^•^Leaming  .t  

Local  White  Cob  

Marlboro   

^7McMackin's  Gojird  Seed 
'  Mosby  •  

No.  77  U.  S.  Dept.  Agri 

Poor  Man   

Red  Cob,  Tenn  

>^/Reid'8  Yellow  Dent   

Riley's  Favorite   

Sanders   

Shaw   

Sheep  Tooth,  White  

Silver  Mine,  Iowa   

St.  Charles   

Tennessee  White   


Tennessee  Yellow 


1900 


1901 


1904 


1905 


78 
151 


122 
99 
139 
133 
172 
109 
11 
120 
99 
113 
123 


1 
22 


11 
4 

18 
14 
23 
6 
8 
10 
4 
9 

12 


1491  21 


147 


143 


126 
93 


136 
97 
135 


109 


20 


19 


13 
3 


17 
2 
15 


115 
161 


209 


161 


10 


184i  9 
220  11 


156 


137 


121 


136 
149 


141 


167 


126 
135 


134 
151 
159 


165 
171 
145 


136 


10 


9 

11 
6 


1681 


154 


130 


101 
148 


90 
161 

106 
137 
117 


102 
172 
167 
135 
108 


131 


12 
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By  means  of  this  table  we  are  able  to  make  three  groups 
of  varieties  according  to  the  average  size  of  ears  and  nub- 
bins, that  is  according  to  the  number  of  ears  and  nubbins 
required  to  shell  one  bushel  of  56  pounds  of  grain. 

A  much  better  showing  would,  of  course,  be  made  for  each 
variety  if  we  should  give  a  table  showing  the  number  of 
well  grown  ears  required  to  shel^  a  bushel.  The  figures  in 
the  above  table  are  not  intended  to  show  the  average  weight 
of  typical,  well  grown  ears,  but  to  indicate  how  many  ears 
and  nubbins  a  farmer  must  handle  to  obtain  one  bushel  of 
grain.  This,  of  course,  varies  widely  with  the  season,  as 
well  as  with  the  variety. 


Large-eared  varieties. 


Arnold 

Local  White  Cob 

Cary  Klondike 

McMackin's  Gourd  Seed 

Early  Mastodon 

Red  Cob 

Evans 

Renfro 

Farmers'  Pride 

Shaw 

Oiant  Broad  Grain 

St.  Charles 

Henry  Grady 

Strawberry  • 

Higgins 

Medium-eared 

varieties. 

Bradberry 

Poor  Man's 

Experiment  Station  Yellow 

Sheep  Tooth  White 

QoMen  Beauty 

Silver  Mine 

Jones  Pearl  Prolific 

Tennessee  White 

No.  77  U.  S.  Dept.  Agr! 

Welborn's  Conscience 

Small-eared  varieties. 

Champion  White  Pearl 

Hickory  King 

Sanders 

Marlboro 

Leaming 

Riley's  Favorite 

Boone  County  White 

Cocke's  Prolific 

Mosby 

Albemarle 

Tennessee  Yellow 

Reid's  Yellow  Dent 

Blount 

Creole 
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EARLY  AND  LATE  VARIETIES. 

Qronpmg  the  varieties  according  to  earliness  when  grown 
in  the  South,  we  have  the  following  groups: 

Early  i^arieties. 


Blount 

Boone  County  White 
Champion  White  Pearl 
Early  Mastodon 
Golden  Beauty 
Golden  Dent 
Hickory  King 


Learning 

No.  77  U.  S.  Dept.  Agr. 
Reid's  Yellow  Dent 
Riley's  Favorite 
Silver  Mine 
Snowflake 
Saint  Charles 


Ijate  varieties. 


Albemarle 
Arnold 
Bradbury 
Cade's  Prolific 
Cocke's  Prolific  . 
Creole 

Experiment  Sta.  Yellow 
Evans 

Farmers  Pride 
Henry  Grady 
Higgins 

Jones  Pearl  Prolific 
Local  White  Cob 


Marlboro 

McMackin's  Gourd  Seed 

Mexican  June 

Mosby 

Poor  Man's 

Red  Cob 

Renfro 

Sanders 

Shaw 

Strawberry 
Tennessee  White 
Tennessee  Yellow 
Welbom's  Conscience 


Of  course  still  further  sub-division  of  each  class  is  possi- 
ble. For  example,  we  might  place  St.  Charles  in  a  medium 
early  group,  and  probably  include  Blount  in  the  same.  Sub- 
dividing the  second  group,  we  should  have  as  medium  to 
late,  Albemarle,  Marlboro,  Evans;  and  as  very  late,  Creole, 
Poor  Man's  and  Mexican  June. 

The  yields  of  the  late  and  medium  late  varieties  are  very 
much  greater  than  the  yields  of  the  early  varieties. 
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The  large-eared  group  consists  of  late  varieties,  except 
Early  Mastodon  and  St.  Charles. 

The  medium-eared  group  includes  both  early  and  late  va- 
rieties, the  late  prodominating. 

The  small-eared  group  is  made  up  chiefly  of  the  early 
northern  varieties  and  the  prolific  or  many-eared  kinds ;  it 
thus  includes  both  the  most  unproductive  and  the  most  pro- 
ductive varieties. 


This  series  of  experiments  has  been  under  way  for  nine 
years  under  the  present  management.  The  plots  for  this 
experiment  have  always  been  located  on  upland  soil,  natur- 
ally poor,  on  the  Station  farm  at  Auburn. 

The  northern  or  western  seed  corn  used  in  all  of  these 
eight  jears  has  come  from  the  same  grower,  J.  C.  Suffern, 
Voorhees  Post  OflSce,  in  the  central  part  of  Illinois,  in  lati- 
tude 39  degrees  and  50  minutes,  or  about  one  degree  north 
of  St.  Louis.  This  northen  seed  com  has  been  compared 
with,  (1)  seed  corn  of  the  same  varieties  grown  in  Georgia 
and  Alabama  and,  (2)  with  seed  corn  from  Virginia,  Dela- 
ware and  Knoxville,  Tennessee. 

Tests  of  this  character  are  beset  with  difficulties  and  re- 
sults are  not  easy  to  interpret,  for  the  reason  that  other  fac- 
tors besides  climate  enter  into  the  proMem.  The  soil  in 
which  each  strain  has  recently  grown,  the  carefulness  of  dif- 
ferent growers  in  maintaining  the  purity  and  excellence  of 
their  strains  of  corn,  and  other  factors  complicate  the  re- 
«ults.  Nevertheless,  the  average  of  a  number  of  experiments 
extending  over  nine  years  and  made  with  four  different  varie- 
ties should  afford  reliable  indications. 

For  detailed  tabulated  results  the  reader  is  referred  to 
the  Appendix  to  this  bulletin. 

In  sixteen  separate  tests,  in  which  seed  from  Alabama  or 
"Georgia  was  compared  with  the  same  variety  from  Illinoii, 
the  yields  were  in  eight  cases  in  favor  of  seed  com  from 
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Alabama  and  Georgia  and  in  eight  cases  in  favor 
of  seed  corn  from  Illinois.  The  average  difference  in  yidd 
was  only  thirty  five  one-hundredths  of  a  bushel  per  acre,  im 
favor  of  northern  seed.  Thus  the  seed  from  the  two  Bonroes 
proved  to  be  of  practically  equal  value  so  far  as  regards  the 
average  tf  results  with  Hickory  King,  Blount  and  BL 
Charles.  These  varieties  may  be  ranked  as  early  or  medium 
early  varieties  as  compared  with  southern  varieties.  Our 
variety  tests  show  that  they  are  relatively  unproductive  here^ 
like  all  other  early  varieties  of  copn.  It  seems  that  while 
northern  seed  com  has  afforded  as  large  yields  as  southern 
in  the  case  of  early  varieties,  it  is  advisable  for  the  southern 
farmer  to  give  the  preference  to  southern  seed  corn,  for  the 
reason  that  he  cannot,  in  the  North,  obtain  seed  of  the  vm- 
rieties  that  are  most  productive  in  the  South,  the  seaeoD 
there  being  too  short  for  our  best  southern  varieties. 

Comparing  seed  com  from  Illinois  and  Delaware  we  finA 
that  each  led  in  one  test,  the  difference  in  their  average 
yields  being  very  slight. 

In  each  of  three  tests  seed  grown  in  Virginia  proved  de- 
cidedly more  productive  than  seed  of  the  same  varieties^ 
(Hickory  King  and  Blount),  grown  in  Illinois.  The  average 
difference  in  favor  of  Virginia  seed  was  8.5  bushels  per  acre. 

In  three  out  of  four  tests,  using  the  varieties  Hickory 
King,  Blount  and  Cocke  thQ  yields  decidedly  favored  tte 
Virginia  seed,  as  compared  with  seed  from  Alabama  and 
Georgia,  the  average  difference  for  the  four  tests  being  AS 
bushels  per  acre  in  favor  of  the  seed  corn  from  Virginia. 

Using  the  same  three  varieties  just  mentioned  and  com- 
paring seed  grown  at  Knoxville  Tennessee,  with  seed  from 
Alabama  and  Georgia,  we  find  that  in  each  of  four  teste 
the  advantage  was  with  the  Tennessee  seed,  the  average  dif- 
ference being  2.3  bushels  per  acre. 

Thus  on  the  whole  there  was  some  advantage  in  using  seed 
from  Virginia  and  from  the  more  elevated  region  of  Tennes- 
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see,  as  compared  with  seed  of  Cocke,  Hickory  King  and 
Blount  grown  in  Georgia  and  Alabama. 

Are  these  differences  due  to  climate,  or  are  they  due  to 
more  careful  selection  and  greater  purity  of  the  seed  from 
certain  regions?  A  positive  answer  cannot  be  given.  The 
writer's  own  opinion  is  that  the  difference  is  chiefly  due  to 
selection.  If  this  be  the  correct  view,  it  follows  that  the 
only  thing  needed  to  ji\ake  Alabama  seed  com  the  equal  or 
superior  to  that  from  any  other  part  of  the  country  is  to 
improve  it  by  careful  selection.  Methods  of  thus  improving 
corn  will  be  dealt  with  in  a  later  publication  from  this  Sta- 
tion. 

In  view  of  results  here  recorded  and  of  observations  made 
elsewhere,  the  writer's  conclusions  relative  to  the  source 
from  which  we,  of  the  Gulf  States,  may  advantageously  draw 
our  seed  corn  may  be  stated  as  follows : 

Varieties  of  corn  from  north  of  the  Ohio  river  usually 
give  smaller  fields  in  Alabama  than  corn  grown  further 
south. 

Seed  corn  from  the  northern  corn  belt  is  sometimes  useful 
in  the  Gulf  States  as  a  means  of  securing  a  field  of  early 
maturing  corn,  especially  when  the  local  corn  crop  of  the 
preceding  year  has  been  poor.  On  such  early  ripening 
patches  we  need  not  expect  as  large  yields  as  are  obtained 
from  corn  maturing  at  the  usual  time. 

Corn  from  the  northern  corn  belt  has  often  given,  in 
Alabama,  a  very  poor  quality  of  grain,  which  has  often 
been  too  poor  for  marketing  or  for  making  meal. 

For  planting  in  Alabama,  seed  corn  of  late  and  prolific 
varieties  may  safely  be  obtained  from  any  locality  south  of 
the  Ohio  and  Potomac  rivers,  and  perhaps  slightly  above 
this  line. 

Seed  corn  from  about  the  same  latitude  as  that  in  which 
it  is  to  be  grown  appears  to  be  as  good  as  that  from  further 
north,  provided  it  is  as  well  selected  and  maintained  aa 
pure  as  the  imported  strain.   Local  seed  corn,  when  pure 
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and  well  improved^  has  the  advantage  of  permitting  the 
grower  to  select  it  in  the  ear,  the  condition  in  which  it  is 
desirable  that  all  seed  com,  whether  local  or  from  a  dis- 
anee,  should  be  received  by  the  farmers 

Corn  brought  south  from  higher  latitudes  becomes  later 
and  later  each  year  for  several  years  after  its  introduction,  • 
the  plant  grows  taller,  and  generally  thq  proportion  6t 
trashy,  weevil-eaten  or  otherwise  unmarketable  grain  be- 
comes less  than  during  the  first  year  of  growth  in  the  South. 

TOP  VERSUS  BOTTOM  EARS. 

To  ascertain  whether  there  is  any  difference  for  seed  pur- 
poses between  the  lower  and  the  upper  ear  on  plants  bearing 
two  ears,  tests  were  made  in  1903  and  in  1905. 

The  results  in  1903  with  St.  Charles  White  com  were  as 
follows,  in  bushels  per  acre: 

From  upper  ear  25.0  bushels  per  acre. 

From  lower  ear  22.8  bushels  per  acre. 

In  1905  five  pairs  of  plots  were  used,  planting  seed  com 
from  five  different  plants  of  the  variety  Experiment  Station 
Yellow.  Plots  1  and  2  were  planted  with  upper  and  lower 
ears  respectively  from  the  same  plant,  plot  3  with  corn  from 
the  same  plant  as  plot  4,  and  so  on  for  each  pair  of  plots. 

Yields  in  1905  from  planting  upper  and  lower  ears  from 
the  same  plant. 

Yield  per  acre  from 

Plot   Seed  corn                            Top  eara  Bottom  ears. 

No.     from.                                        Riis.  Bus 

1.   Top  ear   26.3   

1.   Bottom  ear    27.7 

8.   Top  ear   30.0   

4.   Bottom  ear     29.4 

6.   Top  ear   32.9   

6.  Bottom  ear     88.1 

7.  Top  ear   28.6   

8.  Bottom  ear     29.4 

f.   Top  ear   27.1   

10.   Bottom  ear    28.5 

Average  5  plotf  top  ears  28.9   

Average  5  plotf  bottom  ears    29.^ 

Increase  from  bottom  ears  over  top  ears 
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Viewing  the  six  tests  made  in  the  two  years  we  note  that 
the  yield  was  greater  with  seed  from  bottom  ears  in  four 
cases  and  with  seed  from  the  upper  ears  in  two  cases.  In 
1905  the  average  number  of  ears  and  nubbins  combined  ani 
their  average  size  or  weight  were  almost  identical  from 
planting  upper  and  lower  ears.  This  evidence  is  not  suflS- 
cient  to  justify  the  conclusion  that  the  bottom  ear  is  better 
than  a  well  developed  upper  ear,  or  the  reverse. 

SUBSOILINQ. 

A  tract  of  level  rather  poor  upland  has,  for  ten  years,  been 
devoted  to  continuous  experiments  in  subsoiling,  using  differ- 
ent crops  each  year.  The  surface  soil  is  made  up  of  flinty 
stones  and  of  rather  stiff  reddish  loam.  The  subsoil  is  a 
very  compact  yellowish  sandy  clay,  which  in  winter  is  usual- 
ly too  wet  for  the  subsoil  plow  to  do  effective  work.  A  regu- 
lar subsoil  plow  drawn  by  two  mules  is  run  in  the  furrow 
made  by  a  one-horse  turn  plow,  giving  a  total  depth  of  from 
10  to  12  inches  of  loosened  soil.  Subsoiling  is  not  done  every 
year,  but  every  second  or  third  year.  The  following  table 
shows  that  when  the  land  for  corn  was  subsoiled  only 
about  six  weeks  before  com  was  planted,  the  yield  was 
slightly  less  on  the  subsoiled  plots  than  on  those  not  sub- 
soiled.  When  subsoiling  was  done  two  years  before  plant- 
ing, this  operation  resulted  in  a  slight  increase  in  yield. 

Immediate  and  third  year  effects  of  subsoiling. 
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1901 — ^Never  subsoiled   

1901— Subsoiled  Fel).  1901. 
1903 — ^Never  subsoiled  — 
1903— Subsoiled  Feb.  1901 
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Subsoiling  should  not  be  condemned  simply  on  this  show- 
ing. The  figures,  together  with  slightly  better  results  on 
the  same  land  with  some  other  crops,  should  emphasize  the 
fact  that  subsoiling  done  within  two  months  of  the  time  of 
planting  may  have  an  injurious  effect.  It  is  believed  that 
land  of  this  character  would  be  helped  by  using  the  subsoil 
plow  during  long  dry  periods  in  the  fall  when  the  subsoil 
is  dry  enough  to  crumble. 


In  1900  on  rather  stiff  reddish  soil,  with  flinty  stones, 
there  was  no  injury  from  making  the  first  cultivation  deep 
with  two  scooter  furrows  per  row,  all  subsequent  cultiva- 
tions being  shallow. 

In  1901  on  gray  sandy  upland  the  yield  was  23.6  bushels 
on  the  three  plots  cultivated  shallow  and  23.4  bushels  on 
those  given  an  early  deep  cultivation  with  two  scooter  fur- 
rows per  row,  the  subsequent  cultivation  being  shallow. 
Thus  in  both  experiments  there  was  no  marked  advantage 
in  favor  of  making  the  first  cultivation  deep.  However,  it 
should  be  noted  that  in  both  tests  the  first  cultivation  or 
"running  around"  was  given  when  the  plants  were  only  a 
few  inches  high.  If  cultivation  had  been  delayed  as  late 
as  sometimes  occurs,  the  injury  from  early  deep  cultivation 
would  doubtless  have  been  appreciable.  When  land  is  in 
giood  condition  there  seems  to  be  no  need  for  deep  early 
cultivation.  Possibly  when  clay  land  has  been  plowed  early 
and  has  become  badly  compacted  there  may  be  some  justi- 
fication of  "running  around"  the  young  plants  with  a  scoot- 
er. But  in  general  the  danger  of  injury  to  roots,  of  exces- 
sive drying  of  the  soil  if  dry  weather  follows,  and  the  slow- 
ness of  this  process,  are  against  this  primitive  method  of 
cultivation. 

PLANTING  CORN  IN  WATER  FURROW  VERSUS  ON  A  LKVKL. 

On  light  sandy  lands  farmers  frequently  plant  corn  below 
the  general  level,  or  in  the  water  furrow.   This  method  was 


DEPTH  OF  EARLY  CULTIVATION. 
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compared  with  planting  on  tUe  level  flushed  field,  both  in 
1900  and  in  1901. 

In  preparing  to  plant  corn  in  the  water  furrow  the  land 
was  thrown  into  beds  with  a  one-horse  turn  plow,  leaving 
unbroken  until  planting  time  a  narrow  balk  where  the  corn 
was  to  be  planted.  When  ready  to  plant,  this  balk  was 
thrown  out  with  a  shovel  plow  and  seed  and  fertilizer  placed 
in  this  freshly-stirred  soil.  Likewise  seed  and  complete  com- 
mercial fertilizer  were  applied  on  the  same  day  in  the  fur- 
row on  the  plot  that  was  planted  on  the  level.  In  both  cases 
the  fertilizer  was  mixed  with  the  soil  before  the  seed  were 
put  into  the  ground. 

The  yields  in  bushels  per  acre  were  as  follows  : 


In  1900,  in  which  April  and  June  were  wet  months,  there 
was  a  loss  even  on  this  porous  soil,  from  planting  in  the 
water  furrow.  In  1901  when  there  was  abundant  rain  from 
time  of  planting  until  June  15,  but  a  drought  from  the  mid- 
dle of  June  to  the  middle  of  July,  the  yields  by  the  two  meth- 
ods were  identical. 

METHODS  OF  HARVESTING  CORN. 

The  ordinary  method  of  harvesting  corn  in  the  Gulf  States 
consists  in  stripping  the  blades  while  they  are  still  green,  a 
practice  that  is  expensive  in  labor  and  in  the  decreased 
yield  of  grain  that  frequently  results.  In  recent  years  in 
many  southern,  localities  a  number  of  farmers  have  cut 
and  shocked  the  plants  when  the  shucks  have  colored,  af- 
terwards passing  the  plants  through  a  shredder  to  remove 
and  shuck  the  ears,  and  better  to  prepare  the  stalk  for 
food  and  bedding.  Rarely  the  tops  are  cut,  bound  into  bun- 
dles, and  cured. 

An  experiment  covering  this  point  was  made  in  1904,  to 
secure  data  additional  to  that  obtained  in  our  earlier  ex- 


Planted  on  the  level  

Planted  in  water  furrow 


1900 
22.2 
19.0 


1901 
16.5 
16.5 
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periments  in  1896,  1897  and  1900. 
18  forilowB : 


The  yields  in  1904  were 


Yield  per  acre  of  com  and  forage  from  different  methods  of 
harvesting  in  1904. 

Com  Forasr 

Method  of  harvestinfir                          per  acre-  per  acr«» 

Only  ears  hanrested   25.7  bus.  00  lbs. 

Tops  cut  and  ears  harvested   26.1  bus.  360  lbs. 

Bntire  stalk  cut  and  ears  afterwards 

harvested   25, i  bus.  1980  lbs. 

Blades  stripped  and  ears  harvested  25.6  bus.  415  lbs. 

In  1904  there  were  practically  no  differences  in  yield  at* 
tributable  to  the  method  of  harvesting. 

The  table  below  summarizes  the  yield  of  corn  in  four 
exi)ei*iments  made  at  Auburn,  the  results  of  the  earlier 
years  having  been  published  in  Bulletins  Nob.  88  and  111  of 
this  station. 

Yield  per  acre  of  com  from  different  methods  of  harvesting^ 


Methods  of  harvesting: 

Corn  p>er  acre 

18% 

1897 

^1900 

1904 

1 

OB  3^ 

Average 
loss 

1 

Bus, 
84.4 
30.2 
29.2 

Bus.Ibus.  I 

31.01  46.9 

29.2  44.3 
29.6  44.3 

Bus. 
25.7 
26.1 
25.4 
25.5 

Bus. 
34.6 
32.6 
32.1 

Bus. 

Tops  cut  and  ears  harvested.... 

Entire  plant  cut  and  shocked  

Blades  stripped  and  ears  harVt'd 

2.0 
2.4 

This  table  shows  that  the  average  loss  of  grain  per  acre- 
where  the  tops  only  were  saved  for  forage  was  2  bushels, 
or  where  the  plant  was  cut  and  shocked,  2.4  bushels  per  acre. 
Both  losses  were  greater  than  in  most  of  the  experiments- 
at  other  stations.  As  to  the  effects  of  pulling  fodder,  we 
have  data  for  only  two  years.  The  average  of  all  experi- 
ments at  all  stations  show  that  generally  stripping  the 
blades  reduces  the  yield  by  several  bushels  per  acre,  but 
that  under  some  conditions  (probably  when  the  stripping^ 
is  late)  no  material  reduction  in  yield  occurs. 
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The  foliowing  table  shows  the  amount  of  forage  d^'iived- 
from  "fodder  pulling/'  from  topping,  and  from  shocking*^ 


Yields  of  cured  com  tops,  stover  and  blades. 


Yield 

of  forape  per 

acre 

^  f% 

18% 

1897 

1900 

1904 

Bus. 

Lds, 

Lds. 

Lds. 

1  Lds. 

Lds. 

Only  ears  harvested 
Tops  cut  and  ears 

34.5 

1 

32.5 

312 

509 

711 

360 

473 

Tops 

Entire    stalk  cut 

and    ears  after- 

wards harvested 

32.1 

2103 

1355 

1759 

1980 

1799 

Stover 

Blades  stripped  and 

615 

415 

515 

Blades 

It  should  be  noted  that  the  average  amount  of  «.uped 
blades  per  acre  was  515,  of  cured  tops  473  and  of  cured 
stover  (leaves  and  stalks)  1799  pounds.  It  is  evident  that 
we  can  expect  less  than  a  ton  of  stover  per  acre  on  southern 
uplands  when  the  yield  is  thirty-five  bushels  or  less  per  acre. 

When  only  the  ears  are  harvested,  partial  utilization  may 
be  made  of  the  weather-worn  blades,  and  of  leaf  sheaths  and 
tips  of  stalks,  by  pulling  the  ears  early  and  turning  cattle 
into  the  field.  Where  labor  is  scarce,  other  winter  forage 
abundant,  and  a  shredder  not  at  hand,  this  may  prove  to  be 
the  most  practicable  method. 

Considering  the  cost  and  usual  injurious  effects  of  fodder 
pulling,  this  method  of  obtaining  forage  must  be  condemned. 

This  Station  is  accumulating  data  relative  to  the  feeding 
value  of  shredded  com  stover,  which  way  throw  further  light 
on  the  advisability  of  shocking  and  shredding  corn,  the  meth- 
od that  is  usually  regarded  as  the  best. 

Assuming — in  the  absence  of  a  sufficient  number  of  exact 
experiments  in  feeding  tops  and  stalks, — that  tops  are  worth 
40  cents,  stover  30  cents  per  100,  and  corn  blades  60 
cents,  we  find  that  one  acre  gives  a  value  of  f  1.80  in  corn 
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tops;  or  of  f3.09  in  corn  blades  or  "fodder,"  and  of  |5.40 
in  stover. 

Cutting  and  shocking  can  be  done  before  cotton  picking 
begins,  a  nierit'that  will  be  generally  recognized.  Moreover, 
the  cutting  of  the  stalks  leaves  the  land  in  better  condition 
for  plowing,  and  enables  the  farmer  to  begin  the  plowing 
for  small  grain  at  an  earlier  date  than  is  practicable 
when  the  ears  are  allowed  to  cure  slowly  on  the  living  plants. 
The  removal  of  the  stalks  is  somewhat  more  exhaustive  to 
the  land  than  is  burying  them  with  the  plow,  but  this  on 
most  soils  is  probably  counterbalanced  by  the  greater  con- 
venience of  preparing  and  cultivating  land  that  is  free  from 
stalks. 

Lixr Mixers  plants  as  fertilizers  for  corn. 
\'ch'Ct  hean  stuhhle  vs.  vines  as  fertilizer  for  com  in  1901. 

In  1900  velvet  beans  were  planted  after  oats  in  -1  feet  ih)W8 
on  certain  plots  of  light  sandy  upland  adjacent  to  the  land 
on  which  for  a  long  period  our  fertilizer  experiments  with 
cotton  and  corn  were  conducted.  On  certain  other  plots 
corn  was  grown  in  1900.The  velvet  bean  vines  were  cut  for 
hay  on  a  part  of  the  area,  yielding  3332  pounds  of  hay  per 
acre. 

In  1901  corn  was  grown  on  all  plots,  using  on  all  acid 

phosphate  at  the  rate  of  100  pounds  per  acre.   The  object 

was  to  note  the  comparative  valuer*  as  fertilizer  of  (1)  the 

entire  velvet  bean  plants  plowed  under  late  in  winter,  (2) 

the  stubbie  of  velvet  beans,  plowed  in  at  the  same  time,  and 

(3)  as  a  check,  com  stalks  of  the  preceding  corn  crop. 

Yield  per  Increase 

acre  per  acre 

Bus.  Bus. 

Com  following  com   13.6  .... 

Cora  following  velvet  bean  stubble  17.9  4.3 

Cor  J  J  following  velvet  beans,  entire  growth 

plowed  In   25.9  12.3 

The  increase  attributable  to  the  plowing  in  of  the  entire 
growth  of  velvet  beans,  grown  as  a  catch  crop  after  oats, 
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was  12.3  bushels  per  acre,  this  increase  being  worth,  at  70 
cents  per  bushel,  f8.61  per  acre.  Doubtless  there  was  also 
a  considerable  residue  of  humus  and  nitrogen  left  in  the 
soil  to  increase  the  crop  of  1902. 

The  cost  of  growing  the  velvet  beans  consisted  chiefly  of 
expenditures  for  200  pounds  of  acid  phosphate  per  acre,  for 
the  seed,  and  for  a  small  amount  of  cultivation.   By  using 
the  entire  crop  of  velvet  beans  as  fertilizer  the  yield  of  the  ' 
first  crop  of  corn  was  nearly  doubled. 

The  plot  on  which  only  the  stubble  of  velvet  bean»  was 
used  for  hay  afforded  an  increase  of  4.3  bushels  per  acre, 
and  lacked  8  bushels  of  giving  as  large  a  crop  as  the  plot 
on  which  the  entire  growth  was  plowed  under.  Hence  in 
deciding  which  was  the  more  profitable  use  of  the  velvet 
bean  vines  we  have  on  one  side  8  bushels  of  corn  and  the 
saving  of  labor  from  not  harvesting  the  hay  and  on  the  other 
hand  the  value  of  more  than  one  and  a  half  tons  of  hay. 

As  recorded  in  Bulletin  111  of  this  Station,  (the  issue  of 
which  is  now  exhausted),  in  1900  on  a  similar  and  adjacent 
soil,  the  increase  in  yield  of  corn  after  plowing  in  the  entire 
vines  of  velvet  beans  of  1899,  as  compared  with  plowing 
in  only  the  velvet  bean  stubble,  was  11.9  bushels  per  acre. 
That  year  the  yield  of  velvet  bean  hay  was  2800  pounds. 

On  the  same  plots  in  1901  on  all  of  which  corn  was  the 
preceding  crop,  the  residual  fertilizing  effect  of  the  1899 
crop  of  velvet  beans  was  4.4  bushels  greater  where  the  entire 
growth  of  vines  had  been  plowed  under  than  where  only 
the  stubble  had  been  plowed  under.  Here  we  have  in  two 
years  a  total  superiority  of  vines  ovei-  stubble  of  16.3  bush- 
els of  corn  per  acre,  which  may  be  weighed  against  2800 
pounds  of  velvet  bean  hay,  less  the  cost  of  harvesting  the  hay. 

Cotopea  gtuhhle  versus  cowpea  vines  as  fertilizer  for  com. 
On  a  poor  reddish  loam  upland  soil  cowpeas  were 
flown  in  drills  June  13,  1900,  following  oats,  and  fertilized 
with  150  pounds  of  acid  phosphate  per  acre. 
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A  part  of  the  cowpea  area  was  cut,  yielding  1648  pounds 
of  hay  per  acre.  On  another  part  of  the  area  the  peaa  were 
neither  cut  nor  picked,  but  the  entire  growth  turned  tinder. 

In  1901  com  was  grown  on  both  areas,  and  was  fertilized 
with  100  pounds  of  high  grade  acid  phosphate  per  acre. 
The  yields  of  com  in  bushels  per  acre  were  as  follows : 

After  drilled  cowpea  stubble  11.4  bushels 

After  drilled  cowpeas,  all  plowed  in   .20.U  bushels 

Excess  from  entire  growth  of  cowpeas  as  com- 
pared with  cowpea  stubble  8.9  bushels 


On  June  24,  1899,  beggar  weed  seed  were  sown  on  certain 
plots  on  a  poor  hilltop,  where  the  soil  is  a  light  gray  sandy 
loam.  The  growth  that  year  was  only  medium  and  the 
stand  poor,  but  some  of  the  plants  matured  and  shed  seed. 

The  entire  growth  of  beggar  weed  was  plowed  under  dur- 
ing the  winter,  as  was  also  the  stubble  of  drilled  velvet  beans 
on  adjacent  plots,  and  all  plots  planted  in  corn  in  1900  and 
again  in  1901.  After  cultivation  of  the  com  ceased  in  1900 
beggar  weeds  sprang  up  ,  reseeded  the  land,  and  this  volun- 
teer crop  was  plowed  under  as  a  fertilizer  for  the  com  crop 
of  1901. 

As  compared  with  the  plot  where  velvet  bean  stubble  was 
left  in  1899,  the  increase  on  the  plots  where  beggar  weeds 
were  plowed  in  immediately  preceding  each  corn  crop  was 
3.1  bushels  in  1800  and  7.6  bushels  in  1901,  an  average  an- 
nual increase  of  5.4  bushels  per  acre.  Doubtless  this  in- 
crease, especially  in  1900,  would  have  been  considerably 
greater  could  the  comparison  have  been  made  with  some 
plot  on  which  no  legume  had  recently  been  grown. 

Acid  phosphate  as  a  fertilizer  for  com  grown  after  velvet 

beans. 

In  1901  acid  phosphate  containing  14  per  cent,  available 
phosphoric  acid  was  applied  to  corn  on  poor  gray  sandy  up- 


Beggar  weed  as  a  fertilizer  for  com. 
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land.  No  other  fertilizer  was  used,  but  on  both  plots  the 
entire  growth  of  velvet  bean  vines  had  been  plowed  under 
late  in  the  winter.  The  yield  without  any  phosphate  was 
21.5  bushels  per  acre;  with  100  pounds  of  phosphate  25.9 
bushels.  This  difference  of  4.4  bushels  of  com  per  acre  rep- 
resents the  effect  of  100  pounds  of  high  grade  acid  phosphate 
when  applied  in  the  presence  of  abundance  of  vegetable 
matter. 

Likewise  in  1905  a  test  was  made  to  determine  whether, 
afler  plowing  under  a  luxuriant  growth  of  velvet  bean  vines, 
it  would  pay  to  apply  commercial  fertilizers  in  addition. 

On  level  sandy  land  in  good  condition  a  very  heavy  growth 
of  velvet  bean  vines  was  plowed  under  with  a  disc  plow 
February  27,  1905.  On  the  adjacent  plots  on  either  side 
there  was  plowed  under  at  the  same  time  and  in  the  same 
way  the  stubble  of  drilled  sorghum  which  had  been  cut  for 
hay.  Two  of  the  velvet  bean  plots  received  no  other  fertil- 
izer than  the  vines  and  two  of  them,  besides  tl^e  vines  of 
velvet  beans,  were  also  fertilized  with  40  pounds  of  muriate 
of  potash  and  240  pounds  of  acid  phosphate  pei  acre. 

Average  results  for  two  plots  in  each  test  are  given  below : 

Yield  of  com  per  acre  fertilized  with  velvet 

hean  vines  alone  21.3  bushels. 

Fertilized  with  velvet  hean  vines,  potash  and 

phosphate   27.3  bushels. 

Increase  from  potash  and  phosphate  6.0  bushels. 

In  this  experiment  it  was  profitable  to  employ  as  fertil- 
izer for  corn,  muriate  of  potash  and  phosphate,  in  addition 
to  a  mass  of  velvet  bean  vines.  The  gain  from  this  mineral 
fertilizer,  when  used  in  the  presence  of  an  abundance  of 
vegetable  matter,  was  6  bushels  per  acre. 

A  crop  of  velvet  bean  vines  turned  under  gave  practi'*ally 
the  same  yield  of  corn  as  did  a  very  heavy  applicatioi:  of 
the  best  grade  of  barnyard  manure,  applied  on  adjoining 
plots,  at  the  estimated  rate  of  about  ten  tons  per  acre. 
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FRACTIONAL  APPLICATIONS  OF  FERTILIZER. 


It  is  a  favorite  plan  of  some  farmers  to  apply  only  a  part 
of  the  fertilizer  to  cotton  or  corn  before  planting,  and  to 
apply  the  remainder  after  growth  has  well  begun. 

After  the  publication  of  Bulletin  No.  Ill,  in  which  it  was 
shown  that  corn  had  not  responded  very  freely  to  large  ap- 
plications of  commercial  fertilizers,  the  writer  received  sev- 
eral letters  suggesting  that  the  results  with  fertilizers  would 
have  been  much  better  if  a  part  of  the  fertilizer  had  been 
withheld  until  the  plants  were  one  or  two  feet  high. 

To  test  this  matter  again  eight  plots  were  employed  in 
1905,  located  on  fairly  good  upland,  where  the  soil  is  a  red- 
dish loam,  containing  many  flint  stones. 

The  fertilizer  applied  before  planting  was  drilled  in  the 
planting  furrows  and  mixed  with  the  soil  March  7,  and 
planting  was  done  March  29.  The  portion  of  fertilizer  with- 
held was  applied  on  certain  plots  May  15,  in  the  siding  fur- 
rows of  the  :^ocond  v'u'livation. 
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Fractional  application  of  fertilizer  for  corn  in  1906. 
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Wherever  fertilizer  was  employed  a  complete  fertilizer, 
at  the  rate  of  240  pounds  per  acre,  was  used.  The  average 
results  show  a  difference  of  three-tenths  of  one  bushel  per 
acre  in  favor  of  applying  the  entire  amount  before  planting. 
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In  favor  of  this  method  ia  also  the  greater  convenience  and 
saving  of  labor. 

The  corn  receiving  the  entire  amount  of  fertilizer  before 
planting  made  a  much  better  start  than  did  the  other  plots, 
but  the  difference  nearly  disappeared  late  in  the  season. 

The  increase  due  to  240  pounds  of  a  complete  fertilizer 
waft  only  4.1  bushels  when  all  was  applied  before  planting, 
and  only  3.8  bushels  when  applied  in  two  doses. 

COTTON  SBflD  VERSUS  COTTON  SEED  MEAL  AS  FBBTBRLIZEB. 

In  1901,  200  pounds  of  cotton  seed  meal  was  compared 
with  434  pounds  of  cotton  seed,  these  amounts  containing 
equal  quantities  of  nitrogen.  The  cotton  seed  was  scalded 
to  prevent  germination  and  all  fertilizers  were  applied  in 
the  drill  April  8.  Acid  phosphate  at  the  rate  of  160  pounds 
per  acre  was  used  on  all  plots. 

Increase  from  200  pounds  cotton  seed  meal  2.8  bushels 

Increase  from  434  pounds  cotton  seed  2.3  bushels 

This  shows  a  slight  superiority  the  first  year  for  cotton 
seed  meal. 

An  experiment  made  in  1897  on  similar  soil,  comparing 
200  pounds  of  cotton  seed  meal  with  434  pounds  of  cotton 
seed,  all  applied  when  com  was  planted,  April  7,  also  re- 
sulted in  a  slight  advantage  for  cotton  seed  meal. 

In  1904  and  ^aam  in  1905  on  the  same  plots  a  comparison 
was  made  between  the  following  nitrogenous  fertilizers: 

Cotton  seed  meal,  200  pounds  per  acre;  cotton  seed,  434 
pounds;  manure  (unleached)  from  feeding  steers  on  cotton 
seed  iheal  and  sorrhuin  hay,  4800  pounds;  100  pounds  of 
nitrate  of  soda;  and  a  mixture  of  nitrate  of  soda  and  cotton 
seed  meal.  To  prevent  germination  the  cotton  seed  were 
scalded  in  1904  and  ground  in  1905. 
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Cotton  8'eed  meal  versus  cotton  seed,  nitrate  of  soda  and 
stable  manure. 


Fertilizers  per  Xcrb. 

Yield  per  acre. 

Increase  per  acre 
from  nitrogenous 
fertilizers. 

Am't. 
per 
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24.2 

22.3 
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4.0 

5.2 
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This  soil  did  not  respond  very  generously  to  any  of  the 
fertilizers  in  either  year,  although  it  had  been  rather  exhaus- 
tively cropped  with  silage  corn,  wheat  and  sorghum,  and 
bad  borne  no  leguminous  plant  for  at  least  two  years  before 
the  beginning  of  this  experiment. 

It  is  obvious  that  cotton  seed  meal  was  more  effective 
than  cotton  seed;  that  a  mixture  of  cotton  seed  meal  and 
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nitrate  of  soda  was  still  more  useful;  and  that  nitrate  of 
soda  was  more  beneficial  than  any  other  fertilizer.  One 
pound  of  nitrate  of  soda  afforded  a  greater  average  increase 
than  48  pounds  of  manure  made  under  shelter  by  feeding 
steers  on  cotton  seed  meal  and  coarse  sorghum  fodder.  Un- 
exi)ectedly  there  seems  to  have  been  but  little  cumulative 
or  second-year  effect  from  either  cotton  seed  or  manure. 
This  experiment  is  being  continued  on  the  same  plots,  using 
wheat  as  the  crop,  and  we  may  reasonably  expect  that  as 
this  experiment  is  continued  we  shall  obtain  some  cumula- 
tive effect  from  the  manure. 

There  was  an  advantage  both  years  in  applying  one-third 
of  the  nitrate  of  soda  with  the  other  fertilizers  before 
planting,  instead  of  reserving  all  this  for  use  at  the  second 
cultivation.  Nitrate  of  soda  is  believed  to  be  the  only  fer- 
tilizer which  can  be  applied  to  corn  with  as  much  advantage 
after  growth  begins  as  before  planting. 

A  number  of  fertilizer  experiments  have  been  made  with 
com.  But  these  will  not  be  published  until  some  of  these 
tests  have  been  further  repeated.  In  general  they  point  to 
the  conclusion  that  com,  growing  on  average  upland  soil 
in  Alabama,  usually  requires  a  fertilizer  rich  in  nitrogen, 
and  that  the  application  of  very  large  amounts  of  commer- 
cial fertilizers  for  com  is  not  very  profitable. 

The  following  fertilizer  formulas  for  corn  are  suggested: 

(A)  100  lbs.  acid  phosphate, 

50  lbs.  nitrate  of  soda,  (both  just  before  planting). 
50  lbs.  nitrate  of  soda,  at  second  cultivation. 

(B)  100  lbs.  acid  phosphate 

200  lbs.  cotton  seed  meal,  (both  before  planting). 
Credit  is  due  to  the  following  for  participation  in  the  ex- 
periments detailed  in  this  bulletin:  T.  U.  Culver,  formerly 
sui)erintendent  of  the  farm;  C.  M.  Floyd,  superintendent 
of  the  farm  during  1904  and  1905;  and  L.  N.  Duncan,  as- 
sistant in  agriculture,  who  has  prepared  most  of  the  tables 
in  this  bulletin. 
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APPENDIX 


Seed  corn  from  different  latitudes. 


u 
cd 
a> 

Variety 

Seed  from 

Yield  per  acre 

Increase  per 
acre  from 

E 

o 

o; 
'J} 

Seed 
from 

VI  U  1 1 

Region 

Mm 

a;  »— 

coQ 

c 

o  . 

3  O 
O 

%  ^ 

Q  »-H  ^3 

_  > 
> 

k.  c 

O 

1896 
do 
do 

Hickory  King 
uo 
do 

Alabama  . 

Till  nr'ki  a 

19.3 

16.5 

15. o 

Bus.  J 
—2.8 

Bus. 
— 3.7 

Bus, 

Dxounx     roil  I 
do 

Vjra..  vOOULIij 

Illinois 

13.1 

-1.1 

14. Z 



d  » 

xiicKory  jving 
do 

iviaoama  ... 
Illinois^ 

14.3 

12.1 

—2.2 

897 
do 

Blount  Prolif 
do 

Illinois 

19  1 

18.9 

~  .2 

1898 
do 

Hickory  King 
do 

Ga.  (North) 

Till  m  It  s 

XIII        *■  9. 

10.4 

11.4 

1.0 



1898 
do 

Blount  Prolif. 
do 

Ga.  (North) 
Illinois 

11.0 

.5 

10.5 

1899 
do 

Blount  Prolif i. 
do 

G  eor^ 1 a 
Illinois 

15  2 

17.1 

1.9 

1899 
do 

St.  Charles  .  1 
do 

Alabama  .. 
I»linois   

16.1 

15.3  1 

190o!st.  Charles  ., 
do  1  do 

Ala.(l  year) 
Illinois 

34.2 

1.1 

1.9 

33.1 

19«K) 
do 
do 

Blount  Prolif. 
do 
do 

Ga.  (South) 
Illinois  

34.1 

32.2 

36  8 

"  27' 

—4.6 

Virginia 

1900 
do 

! 

Cocke  Prolif 
I  do 

1  Hn 

(;a.  <Soulh:  I.> 
Ga.  (South:  A  > 
Ga.  (North) 
Virjrinia  . 



32  6  J  ••^ 
38.4;«. 

41.7 

—5.2 

do  1  do 

..... 

1900KinV  Hickory 
do  1  do 

Virginia 
jDelaware 

1   '29.8 

1              '  -^O  4 

Digitized  by 


202 


Seed  com  from  different  latitudes.  (^Continued). 
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Fig,  /.  0,  1  and  2,  Boone  County  White;  Boone  County 
>ipcci(iJ;  4,  fA'amiiif/;  5,  IJ.fi)vrhnent  *S7af/o«  Yellow; 
(J,  Reid  YeUoir  />(  nf :  7,  Ao.  77  f  \  i)cpe  Agr.;  8n 
Iowa  Silver  Mine;  9,  Hiekori/  Kiiuj, 


Fig.  IL  Wj  Kiley  Famrite;  11,  Experiment  Station  Yellow; 
12,  Sanders;  13,  McMakin's  Gourd  Seed;  14,  Local 
TF?i7:fc  ro?>;  15,  Hevn/  i^naly:  10.  Moshy ;  17, 
prriincnt  Station  Yellow;  18,  Marlboro;  19,  Cocke, 


IT.  31.  Lend  colored  Mexican  June  and  crosses: 
20  and  30,  Experiment  Station  Yelloic,  tcith 
cross  on  lead  colored  Mexican  June;  12,  San- 
der s,  with  few  lead  colored  grains. 


Fig.  v.  White  {or  ordinary)  Mexi- 
can June  Corn, 
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DISEASES  OF  SWEET  POTATOES  IN  ALABAMA 


E.  Mead  Wilcox,  Ph.  D. 


INTRODUCTION. 

The  sweet-potato  crop  ih  Alabama  is  one  of  importance 
and  one  that,  no  doubt,  will  increase  in  value  from  year  to 
jear.  At  present  Alabama  stands  fourth  in  order  among 
the  sweet-potato  growing  states.  According  to  the  census 
TCport  for  1900,  covering  the  year  1899,  Alabama  produced 
3,457,386  bushels  of  sweet  potatoes  on  50,865  acres.  Assum- 
ing the  average  value  of  the  crop  as  f  0.49  cents  per  bushel, 
as  done  in  this  report,  the  average  value  of  this  crop  per 
acre  during  1899  was  f33.17.  The  following  counties  pro- 
duced over  100,000  bushels:  Dallas,  Henry,  Jefferson,  Mont- 
gomery and  Wilcox ;  and  Montgomery  county  produced 
163,832  bushels. 

The  value  of  the  crop  is  much  enhanced  if  it  is  possible 
to  hold  it  until  it  can  command  the  much  higher  prices  that 
prevail  during  the  winter  and  early  spring.  Methods  of 
storage,  therefore,  deserve  attention  and  it  is  our  plan  to 
make  a  thorough  investigation  of  the  subject  in  connection 
with  some  of  the  growers  who  now  try  to  hold  over  a  part 
or  all  of  their  crop.  Some  of  the  diseases  which  are  men- 
tioned in  this  bulletin  are  most  serious  obstacles  to  the 
storage  of  sweet-potatoes,  and  it  is  here  largely,  rather  than 
during  the  growing  season,  that  sweet-potato  diseases  cause 
the  greatest  losses.  It  has  seemed  wise  in  advance  of  the 
publication  of  our  study  of  storage  methods  to  publish  here 

summary  of  our  present  knowledge  of  sweet-potato  dis- 
f^ases  to  include  the  work  upon  the  subject  done  here  and 
elsewhere. 

It  is  hoped  and  urgently  requested  that  all  who  grow 
«weet  potatoes  will  assist  us  in  this  investigation  by  report- 
ing all  sweet  potato  diseases  to  this  office  promptly,  accom- 
panied by  specimens  of  the  diseased  plants.  In  this  manner 
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CHICKGNxPOX,  SORE/HEAD  OR  CONTAGIOUS 
EPITHELIOMA  IN  POULTRY 


By  C.  a.  Gary. 


INTRODUCTION. 


This  disease  occurs  in  nearly  every  county  in  Alabama  dur- 
inj;  the  spring  summer  or  fall  of  every  year.  It  is  more  pre- 
Talent  among  young  chickens,  from  broilers  to  maturity; 
^et  younger  and  older  chickens  may  have  this  disease.  It 
is  a  common  poultry  disease  and  very  probably  more 
deaths  occur  from  sore-head  than  from  any  other  poultry 
disease  in  Alabama.  Such  a  high  mortality  can  be  avoided 
with  proper  care  and  treatment. 

The  poultry  industry  in  Alabama  is  not  as  extensive  and 
as  carefully  and  thoroughly  worked  as  it  should  be.  The 
extensive  home  markets  in  the  mining  and  manufacturing 
regions  of  the  South  will  take  care  of  a  much  larger  supply 
of  chickens,  ducks,  turkeys  and  pigeons.  The  conditions 
in  the  South  are  ideal  if  the  poultry  business  is  conducted 
with  that  care  and  knowledge  which  are  required  in  any 
place  to  bring  success.  With  a  small  capital,  plenty  of 
regular  work  applied  intelligently,  it  will  bring  as  good  re- 
turns as  any  line  of  the  live-stack  industry. 

FORMS  O*'  THIS  DISEASE. 
There  are  no  positive  differences  between  the  various 
forms  of  diphtheria,  roup  and  chicken  pox  or  **8orG-head'' 
other  than  the  locality  in  wMch  the  lesions  occur;  andpos- 
sibly  the  per  cent,  of  mortality  in  the  different  forms  of  the 
disease.  Usually  when  the  mouth,  throat,  air  passages  or 
afimentary  canal  in  one  or  more  places  is  peculiarly  in- 
flamed so  that  an  organized  or  solid  exudate  is  formed  on 
the  surface  of  the  inflamed  mcous  membrane  and  that  mem- 
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brane  bleeds  rather  freely  when  the  diphtheritic  exudate  is 
torn  away — dnch  a  diseased  condition  is  called  fowl  (avian) 
diphtheria. 

If  the  nasal  passages  and  the  cavities  connected  there- 
^th  have  their  mncons  membrane  inflamed  *  producing  a 
catarrhal  (mucous)  exudate,  or  solid,  dried  pus-like  exu- 
date in  the  nasal  cavities,  and  sometimes  pushing  outward 
the  tissues  around  the  eyes — such  a  diseased  condition  is 
called  *'roup." 

If  the  skin  of  the  wattles,  comb,  ear  lobes,  eyelids  or  of 
the  head  and  sometimes  the  conjunctiva  (the  mucous  mem- 
brane lining,  the  eye-lids  and  reflected  over  the  front  part 
of  the  eye-ball)  becomes  inflamed  in  such  a  way  as  to  pro- 
duce crusts  or  scabs  or  an  exudate  of  dried  pus,  broken 
down  epithelical  cells,  etc — such  a.  condition  is  called 
chicken-pox  or  "sore-head"  or  epithelioma  contagiosum. 


The  causes  of  these  diseases,  or  this  disease,  have  been  at- 
tributed to  coccidia  (one-celled  protozoa)  to  various  bao- 
teria  and  to  ultra-microscopical  organisms. 

Neumann  (11)  gives  the  following: 

^'Coccidia  or  Psorospermiae  oviformes  constitute,  in  the 
class  of  sporozoa,  an  order  in  which  the  majority  of  the 
species  belonging  to  it  live  as  parasites  in  the  interior  of 
epithelial  cells  of  the  liver,  intestine,  skin,  etc.  At  the  com- 
mencement of  their  development  these  coccidia  form  small 
protoplasmic  regularly  rounded  masses,  which  are  usually 
nucleated.  Gradually  each  of  these  masses  increases  in 
volume  and  becomes  surrounded  by  a  transparent  mem- 
brane— the  cyst  or  shell — and  rupturing  fce  cell  into 
which  it  had  penetrated,  it  falls  into  the  biliary 
ducts,  the  intestine,  the  epidermic  layers,  etc.  Thus 
liberated,  the  encysted  coccidium  passes  through  a 
phase  of  segmentation — its  protoplasm  becoming  con- 
densed, then  dividing   into   several    spheres     or  spores. 


CAUSES. 


)Caeh  spore  in  its  turn  subdivides  into  a  number  of  corpus- 
cles— falciform  corpuscles — which,  meeting  with  favorable 
conditions  each  becomes  p.  new  amiebo'd  individual  that 
invades  an  epithelial  or  epidermic  cell,  grows  there  and 
recommences  the  cycle  of  its  progenitor." 
Oflertag  (9)  says: 

"Coccidia  are  parasites  of  epithelia.  They  are  small, 
spherical  or  oval  structures  which  destroy  the  epithelial 
cells  by  their  rapid  growth  and  then  divide  into  a  number 
of  parts.  These  penetrate  into  the  intact  epithelia  of  the 
infested  organ  (merozoites)  or  become  changed  into  mV 
crogametes  and  macrogametes  (male  and  female  sexual 
cells).  By  the  copulation  of  these  forms  sporoblasts 
are  produced  and,  finally,  permanent  forms  with  shell« 
(sporozoites)  arise.  The  latter  cause  infestation  of  new 
hosts."  The  sporoblasts  (a)  are  elongated,  oval  and  sur- 
rounded by  a  double  capsule,  at  first  the  protoplasm  en- 
tirely fills  the  capsule  as  a  coarsely  granular  mass,  butsooa 
becomes  contracted  into  a  sphere  from  which  four  sporozoiti 
arise.  In  the  rabbits'  liver  infested  with  coccidia,  round, 
white,  abscess-like  foci  are  formed. 
Friedberger  and  Frohner  (13)  give  the  following: 
Coccidia  "are  at  first  naked  inhabitants  of  epithelial  cells. 
By  penetrating  into  the  cells  of  the  mucous  membrane  and 
by  filling  up  these  cells  (in  many  cases  completely,  so  that 
the  enclosed  coccidia  assume  the  appearance  of  large  nuclei)., 
they  produce  grave  disturbance  of  nutrition  and  this  tends 
to  induce  necrosis  of  the  parts  attacked."  "Gregarinous 
croupy  diphtheritis  is  distinguished  by  the  ease  with  which 
the  disease  extends  from  the  mouth  to  the  skin  of  the  heacL 
It  can  be  readily  transmited  artificially,  and  is  generally  not 
difficult  to  cure,  especially  when  it  is  confined  to  the  mucous 
membrane  of  the  mouth,  pharynx,  upper  part  of  larynx  and 
skin." 

"The  clinical  phenomena  of  avian  gregarinous  (coccidian) 
diphtheritis  agrees  in  all  particulars  with  those  of  bacterial 
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diphtheritis  when  these  respective  complaints  affect  the  ma- 
COBS  membrane  of  the  head.  Here,  also,  the  symptoms  are 
essentially  those  of  croupy  diphtheritis  of  the  mucous  mem- 
brane of  the  mouth,  pharnyx,  air  passages  of  the  head, 
larynx,  conjunctiva,  etc.,  with  secondary  intestinal  affec- 
tions. Qregarines  may  also  give  rise  to  primary  and  inde- 
pendent enteritis  (Zurn)." 

"In  gregarinous  diphtheritis,  the  skin  is  much  more  fre- 
quently implicated  than  in  diphtheritis  caused  by  bacteria. 
The  cutaneous  affection  consists  of  hypertrophied  nodules 
on  the  skin,  which  are  known  as  gerasinous  epitheliomata 
{epithelioma  gregarinoaum  of  Bollinger,  and  are  identical 
icith  molluscum  contagioaum  of  man.) .  Their  favorite  seats 
are  those  parts  of  the  head  that  are  not  covered  with  feath- 
ers ;  root  of  the  beak,  neighberhoood  of  the  nostrils,  angles 
of  the  mouth,  lobes  of  the  ear,  parts  adjacent  to  the  audi- 
tory meatus,  wattles,  surface  of  the  face,  edges  of  the  eye- 
lids, intermaxillary  space,  and  especially  the  comb.  They 
sometimes  spread  over  the  feathered  parts  of  the  head, 
throat  and  neck,  and  may  occur  on  the  outer  surface  of  the 
thighs,  abdomen,  under  the  wings  and  in  the  vicinity  of  the 
<loaca.  At  first  these  epitheliomata  appear  in  the  skin,  as 
'fiat  nodules,  which  soon  become  prominent,  and  which  vary 
in  size  from  a  poppy  seed  to  a  millet  seed.   Later  on,  they 
nisually  attain  the  size  of  a  hemp  Sfeed.   They  are  of  a  red- 
-^dish-grey  or  yelllowish-grey  color,  often  show  distinctly  in 
-their  earlier  stages  of  development  a  peculiar  greasy,  na- 
•  creous  lustre ;  and  are  rather  firm  to  the  touch.   Their  sur- 
"face  soon  becomes  covered  with  a  dirty-grey,  yellow-brown  or 
red-brown  crust.    They  are  discrete  and  disseminated  in 
^considerable  numbers  on  the  erectile  tissues,  etc.  They  vary 
:in  size  according  to  their  age;  and  frequently  lie  rather  close 
tto  onejanother,  so  that  the  affected  parts  looks  as  if  coarsely 
^anulated ;  or  they  are  crowded  together  in  such  a  manner 
as  to  give  the  appearance  of  large  warts  with  divisions 
Ihrough  tlxem,  or  mulberry-like  hypertrophies.  Even  single 
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^nodules,  to  say  nothing  of  groups,  may  attain  the  size  of  a 
lentil,  pea,  cherry-stone»  broad  bean  or  larger  object.  The 
older  they  become  the  rougher,  and  more  covered  with  knobs 
will  be  their  incrusted  surface." 

'*If  the  edges  of  the  eye-lids  be  affected  by  these  tumors, 
the  lids  will  become  nodular,  swollen  and  closed.  The  con- 
junctiva in  this  case  also  suffers;  it  projects  outward;  be- 
comes catarrhally  inflamed;  assumes  a  yellowish  color  at 
the  seat  of  eruption;  aid  iti  fxiiiace  becomse  (orered  v.tt 
crusts.  Purulent  conjunctivitis  may  appear  :ind  the  in- 
flammation may  spread  to  the  sclerotic  and  cornea,  with 
keratitis  and  panophthalmia  as  the  resiilr.  If.  as  soinetijiise 
liappens  with  pigeons,  the  eruption  of  nodules  extends  over 
the  who^e  of  the  skin  of  the  eye-lids  and  its  neighborhood, 
the  entire  eye  will  become  covered  with  mulberry-like  prolif- 
erations of  various  sizes. 


Coccidia  (C.  oviforme  and  perforans)  have  been  reported 
as  occuring  in  the  following  places  in  animals. 

1.  Leuckart  (7)  and  many  others  have  found  coccidia  in 
the  bile  ducts  of  rabbits  there  attacking  the  epithelium  of 
the  ducts,  and  in  many  cases  causing  the  death  of  the  rabbits. 

2.  Johne  (8)  and  Ostertag  (9)  report  coccidia  in  the  liver 
of  s^vine. 

3.  Birch-Hirschfeld  (10)  states  that  coccidia  h'ave  been 
found  "in  the  respiratory  passages  of  rabbits,  dogs,  cats, 
calves,  sheep,  and  birds,  producing  circumscribed  or  diffuse 
inflammation  of  the  mucosa  and  submucosa,  even  super- 
ficial ulceration,  which  in  many  instances  appears  as  infec- 
tious and  results  in  numerous  fatalities.  He  calls  especial 
attention  to  the  diphtheritic  inflammation  in  the  mucosa  of 
fowl ;  its  extension  to  the  intestinal  mucosa  and  the  mesen- 
taric  lymph  glands. 

4.  Ostertag  (9)  says  C,  perforans  is  found  in  the  intes- 
tinal epithelia  of  rabbits  producing  a  desquamative  catarrh 
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of  the  entire  intestinal  tract  and  in  consequence  profuse 
diarrhoea. 

5.  Ostertag  (9)  also  reports  that  in  some  of  the  Swiss  can- 
tons there  is  a  disease  called  ^'dysenteria  haemorrhagica 
coccidiosa."  The  coccidia  are  found  in  the  longitudinal 
folds  of  the  mucous  membrane  of  the  colon  and  were  oval  or 
spherical  and  contained  nuclei  three  times  as  large  as 
those  of  epitheial  cells.  One  observer  says  these  are  (7.  ovi- 
forme. 

6.  Ostertag  (9)  also  reports  Coccidium  tenelhim  as  an 
opizootic,  croupous,  diphtheritic  enteritis  in  poultry  and 
during  the  progresss  of  the  disease  or  infestation  the  coc- 
cidia invade  the  mesenteric  lymph  glands  producing  disin- 
tegration foci. 

7.  Friedberger  and  Prohner  (13)  state  that  coccidia  are 
very  widely  distributed  as  parasites  in  the  animal  kingdom 
and  are  found  in  birds,  rabbits,  rats,  dogs,  fish,  snails,  and 
earthworms.  The  diphtheritic  products  contain  cast-off 
epithelial  cells  which  contain  in  their  interior  a  rounded 
body  which  fills  up  half  or  more  of  the  cell-space  and  looks 
like  a  greatly  enlarged  nucleus.  These  bodies  are  highly  re- 
fractive and  have  a  greasy,  glassy  lustre,  and  swollen  homo- 
genous appearance.  These  spherical  formations  are  also 
found  free  and  in  varying  nnmbers  in  the  croupy  diph- 
theritic excretions  of  skin  nodules  in  cocccidian  diphtiieria 
of  chickens. 

8.  Moussu  and  Marotel  (15)  report  coctidia  in  the  intes- 
tines of  sheep  prducing  hyper»mia  and  necrotic  lesions  in 
the  mucosa. 

9.  Eckardt  (16)  found  Coccidium  tennuhtm  in  great  num- 
bers in  the  intestines  of  chickens,  producing  diarrhoea,  great 
emaciation  and  intensely  blue  comb  and  wattles. 

10.  According  to  Nocard  and  Leclainche,  (14)  Bivolta, 
in  1869  found  coccidia  in  the  false  membranes  of  diphtheria. 

11.  Thoma  (18)  says  C.  perforans  has  been  reported  ns 
occurring  in  man,  dogs,  cats,  rabbits  and  mice. 
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Coccidia  {Coccidium  oviforme)  has  been  reported  as  oc- 
curring in  the  following  diseases  or  conditions  in  man: 

1.  In  the  intestinal  canal  in  two  instances  (2). 

2.  In  contagious  epithelioma  {molluacim  contagiosum} 
(1)  a  skin  disease  in  man. 

3.  According  to  Leuckart  (3)  numerous  cases  of  coc- 
cidia in  the  liver  of  man  have  been  reported  by  Virchow^ 
Dressier,  Sattler,  Peris,  etc. 

4.  Padwyssozki  (4)  reports  a  case  of  extensive  infesta* 
tion  of  the  liver  of  a  man. 

5.  Peters  (5)  reports  "ingekapselta  gregarinen" — coc- 
cidia— in  the  diphtheritic  membrane  of  six  cases  of  diph- 
theria in  man. 

6.  Leuckart  (3)  reports  the  records  of  Lindemann  who 
found  coccidia  in  the  human  kidney  and  also  in  one  instance 
on  the  hair  of  the  head  of  a  young  girl,  where  it  was  sup- 
posed to  cause  considerable  irritation. 

7.  L.  Pfeifer  (6)  reports  coccidia  in  small-pox  lymph. 

The  life  history  of  coccidia  has  not  been  completely 
worked  out.  Johne,  in  Birch-Hirschf eld's  book,  (10)  gives 
the  characters  and  life  history  of  coccidium  oviforme  a» 
studied  in  rabbits,  He  says  it  is  0.03  to  0.037  Mm.  long 
and  0.015  to  0.02  Mm.  broad.  The  mature  form  consists  at 
first,  of  the  finely  granular  protoplasm  which  occupies  the 
entire  space  in  the  cell  (a  fig.  5).  In  this  stage  the  shell  or 
wall  of  the  cell  may  be  quite  thin  but  later  it  becomes 
thicker  and  apparently  double  contoured.  In  the  next 
stage  the  protoplasm  becomes  contracted  into  a  spherical 
granular  mass  (b  fig.  5).  In  about  four  weeks  (?)  the  pro- 
plasm  is  divided  into  4  round  granular  spore-like  bodies 
(c  fig.  5)  which  later  become  the  C-shaped  bodies  as  observ- 
ed in  d.  e.  and  f.  in  fig.  5.  When  these  are  taken  into  the 
stomach  of  a  rabbit,  the  old  capsule  is  dissolved  and  the 
spores  or  embryonic  masses  are  set  free  and  have  amoebe-like 
movements  and  characters;  in  this   condition   they  pass 
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from  the  intestine  into  the  bile  ducts  where  they  penetrate 
the  epithelial  cells  and  develop  into  the  stage  (a)  in  fig.  5. 
In  doing  this  they  destroy  the  epithelial  cells. 

The  following  bacteria  have  been  found  in  diphtheria, 
roup  and  sore-head  in  fowls: 

Loeffller  (26)  in  1884  found  a  bacterium  in  diphtheria  of 
pigeons  and  claimed  that  he  produced  the  disease  by  inocu- 
lation with  pure  cultures  of  the  germ. 

Loir  and  Ducloux  (27),Hau8halter  (28)  and  Quaranta 
(29)  have  found  a  bacillus  or  motile  germ  in  the  diph- 
theritic exudate  of  fowls. 

Moore  (.25)  in  1895  isolated  from  chicken  diphtheria  a 
bacterium  belongingto  the  haemorrhagic  septicaemia  group. 
In  later  years  he  failed  to  find  this  germ  in  other  outbreaks. 
Moore  states  that  the  real  cause  of  diphtheria,  roup  and 
chicken-pox  has  not  been  discovered. 

Cornil  and  Megin  (30)  in  1885  found  a  germ  similar  to 
Loeffler's  bacterium  in  lesions  of  the  mucous  membrane  and 
of  fhe  skin  of  fowls. 

Von  Krajewski  (31)  discovered  the  bacterium  of  Loeffler 
in  the  lesions  of  poultry  and  transmitted  the  disease  to 
pigeons  and  young  chickens  by  inoculation  on  the  mucous 
membrane. 

Babes  e  Puscarin  (32)  found  the  Loeffler  germ  in  the 
diphtheria  of  pigeons  and  described  its  mode  of  action  in 
the  tissues. 

Eberlein  (83)  in  1894  found  a  bacill-us  in  the  diphtheria 
of  the  partridge. 

Harrison  and  Streit  (21)  discovered  in  the  blood  under 
the  diphtheritic  exudate  of  roup  or  diphtheria  in  chickens 
and  pijjeons  a  short  motile  germ  {Bacillus  cacosmus) ;  and 
after  passing  the  pure  culture  through  pigeons  to  intensify 
its  virulency,  produced  the  disease  in  healthy  chickens  by 
inoculation.  They  also  isolated  the  green  pus  germ  (Pseu- 
domorias  pyocyanae)  from  the  lesions  in  chickens  and  pro- 
duced the  disease  by  inoculation.    Moreover  they  found 
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bodies  in  and  among  the  epithelial  qplls  of  the  exudates 
and  tissues;  these  bodies  may  represent  stages  in  coccidial 
life.  They  also  found  yeast  cells  in  the  diphtheritic  exu- 
dates. 

Gallez  (34)  isolated  from  the  lesions  in  nasal  mucuous 
membrane  of  chickens  having  conts^ous  coryza  (roup)  a 
germ  that  he  claimed  was  identical  with  the  Klebs-LoefBer 
germ  of  human  diphtheria. 

Ferre  (35)  reports  that  he  found  the  hunran  diphtheria 
germ  in  the  lesions  of  chicken  diphtheria  and  he  also  found 
the  germ  on  the  mucous  membranes  of  healthy  chickens. 

Gratia  and  Lienaux  (36)  isolated  from  diphtheritic 
pigeons  a  germ  that  closely  resembles  the  human  diphtheria 
microbe. 

Harrison  (28)  made  a  number  of  tests  with  human  diph- 
theria antitoxine  and  for  the  human  diphtheria  germ  in 
chickens  and  pigeons  and  could  not  produce  diphtheria  in 
chickens  by  inoculating  them  with  the  human  diphtheria 
germ.  He  also  failed  to  find  the  germ  of  human  diphtheria 
by  examining  over  two  hundred  chickens  affected  with  roup 
or  diphtheria.  He  concludes  that  there  is.  no  relation  be- 
tween human  and  fowl  diphtheria. 

Guerin  (37)  makes  a  positive  statement  that  there  is  no 
relation  between  human  and  avian  diphtheria. 

Moore*  in  his  Pathology  of  Infectious  Diseases  of  Animals 
gives  the  following  records: 

"The  non-identity  of  these  diseases  (human  and  avian 
diphtheria)  has  been  clearly  pointed  out  by  Menard  (43)* 
Although  these  maladies  are  shown  by  several  observations 
to  be  unlike  in  their  etiology  and  character  of  the  lesions, 
the  transmission  of  fowl  diphtheria  to  the  human  species, 
and  vice  versa,  is  affirmed  by  several  writers." 

"Gerhardt  (38)  reports  four  cases  of  diptheria  in  Wes- 
selhausen,  Baden,  among  six  workmen  who  had  charge  of 
several  thousand  fowls,  many  of  which  died  of  diphtheria. 
There  were  no  other  cases  of  diphtheria  in  the  neighbor- 
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hood  and  the  evidence  was  quit  conclusive  that  the  disease 
was  contracted  from  the  affected  fowls." 

'^Debrie  (39)  reports  briefly  the  transmission  of  human 
diphtheria  to  fowls.  He  is  inclined  to  believe  that  human 
diphtheria  is  transmissible  to  fowls  and  fowl  diphtheria  to 
man.  Cole  (42)  reports  a  case  of  supposed  transmission 
of  the  disease  from  a  fowl  to  a  child." 

"The  diphtheritic  disease  of  fowls  reported  by  Loir  and 
Ducloux  (27)  in  Tunis,  in  1894,  spread  to  the  people  of  that 
place,  resulting  in  an  epidemic  of  serious  proportions.  Men- 
ard (41)  refers  to  the  fact  that  men  employed  to  feed  young 
squabs  contracted  diphtheria  by  blowing  the  masticated 
food  into  the  mouth  and  crop  of  squabs  suffering  with  that 
disease.  Schrevens  (40)  reports  several  cases  of  diphtheria 
in  children  in  which  he  traces  the  sources  of  infection  to 
certain  poultry." 

"Guerin  (37)  has  pointed  out  with  emphasis  that  there 
is  no  relation  betv^-een  diphtheria  in  man  and  in  fowls." 

Moore  further  states  that  until  the  relation  between 
human  and  fowl  diphtheria  is  positively  determined  it  is 
wise  to  handle  diseased  fowls  with  care  and  especially  keep 
all  susceptible  children  away  from  diphtheritic  chickens  and 
pigeons. 

M.  Juliusberg  (Deut.  Med.  Wochenschr,  30  (1904),  No. 
43,  pp.  1576-1577),  study  of  contagious  epithelioma  of 
pigeons  and  chickeps  is  reviewed  by  Wilcox  in  the  Experi- 
ment Station  Record,  for  April,  1905,  as  follows : 

"As  a  result  of  the  study  of  the  cause  and  symptoms  of 
these  diseases  as  well  as  the  virus,  it  is  found  that  the  virus 
of  pigeon-pox  may  be  filtered  in  the  same  manner  as  the 
virus  of  chicken  pox. 

The  incubation  period  of  both  pigeon  and  chicken  pox 
after  inoculation  with  filtered* virus  is  about  twice  as  long 
as  after  direct  inoculation  with  the  substance  of  the 
tumors  (nodules  or  crusts).  It  was  found  that  the  re- 
peated passage  of  the  virus  of  pigeon-pox  through  animals 
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attenuated  it  to  such  an  extent  that  it  finally  became  non- 
virulent.  The  adddition  of  erythrosin  in  1  per  cent,  solu- 
tion destroyed  the  virus.  None  of  the  pure  cultures  of 
yeasts,  cocci,  or  bacilli  obtained  from  contagious  epi- 
thelioma were  found  to  be  pathogenic  for  pigeons  or 
chickens. 

BACTERIA  OBTAINED  FROM  SORE  HEAD  CASES. 

(a)  Dec.  2  1903.  Obtained  following  germ  from  crust  of 
naturally  infected  chicken: 

Long,  round  end  bacillus,  usually  in  filaments  forms 
spores:  1.6  to  2.8  long  and  0.5  micro-millimeters  wide; 
slightly  motile,  fiagella  peritrichic;  takes  Gram's  stain. 
Blood  serum  growth  crumpled  becoming  mealy  and  grey- 
ish white. 

Agar  plate — growth  on  surface  irregular,  streaming  and 
to  naked  eye  appears  like  ground  glass.  Agar  stroke  is 
rugose,  becoming  mealy  and  grey-white.  Gelatine  liqui- 
fied and  pellicle  on  surface.  Bouillon — at  first  a  crumpled 
film;  then  mealy,  flaky  pellicle;  flaky  precipitate.  Litmus 
milk  coagulated  and  peptonized  slowly.  Gas  is  produced  in 
lactose  bouillon. 

Potato  growth  is  at  flrst  watery,  and  later  becomes  white 
crumpled  and  mealy. 

This  germ  is  closely  related  to  bacillus  subtilis.  Inocu- 
lated a  fleld  lark  with  negative  results. 

(b)  .  Dec.  6,  1903,  obtained  following  germ  from  eye  exu- 
date of  sore-head  chicken : 

Bacillus  1.5  to  2  times  as  long  as  broad.  In  old  cultures 
it  appears  beaded.  It  is  motile.  Does  not  liquify  gelatine; 
in  gelatine  stab  the  growth  is  fllamentious;  colony  on  sur- 
face has  wavy  edges  and  is  finely  granular.  Colony  on  agar 
surface  white,  finely  granular,  edges  even  or  slightly  lobed; 
colony  two-zoned.  Hydrogen  and  carbon  dioxide  gas  in 
glucose  bouillon.  No  gas  in  sacchrose  bouillon.  Inoculated 
field  lark  by  smearing  scarified  conjunctiva.   Negative  re- 
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suits.    Inoculated  chicken  by  smearing  scarified  conjunc- 
tiva— negative  results. 

(c)  .  Germ  ftrom  sore-head  chicken,  taken  from  blood  un- 
der crust  on  comb.  Oval  or  short  rod  with  round  ends ;  1  to 
].6m  long  by  0.4  broad;  and  agar  white  round  raised  colony: 
does  not  take  Oram's  stain;  motile  with  peritrichie  flagella; 
forms  irregular  light  grey  growth  on  surface  of  litmus  gela- 
tine; does  not  liquify  gelatine;  on  neutral  agar  light  gray 
growth.  On  potato  the  growth  is  gray  in  24  hours  and 
later  becomes  brown.  It  decolorizes  litmus  milk  and  coagu- 
lates it.  Produces  gas  in  acid,  lactose  agar  and  increases 
the  acid  color. 

Tested  by  smearing  sacrified  surface  on  chicken  and  by  in- 
jection under  skin.  Negative  results. 

(d)  Germ  obtained  from  sore-head  crust;  coccus  occurr- 
ing in  masses,  sometimes  single  and  sometimes  short  chains; 
growth  on  gelatine  surface  a  wax-like  yellow  and  very 
slight  growth  in  depth.  Gelatine  not  liquified;  germ  non- 
motile  ;  takes  Gram's  stain ;  a  lustrous  yellow  growth  on 
blood  serum.  No  gas  in  glucose,  sacchrose  or  lactose  bouil^ 
Ion.   This  germ  was  not  tested  by  inoculation. 

(e)  Germ  derived  from  crust  of  sore-head  chicken.  Large 
germ  round  ends ;  not  motile;  does  not  take  Gram's  stain; 
very  slow  growth  in  depth  of  gelatine  at  room  temperature; 
in  agar  stab  growth  largely  along  depth  of  stab;  slight 
brownish  growth  on  blood  serum;  alkaline  bouillon  slight 
turbidity ;  acid  bouillon  heavy  turbidity  and  precipitate  at 
bottom  of  tube.  This  germ  produces  fermentation  in  glucose 
sacchrose  and  lactose  bouillon.  It  may  be  a  coli  group  gem 
or  the  Bacterium  aerogenes  of  Escherich. 

Inoculation  of  one  chicken  failed  to  give  positive  results.. 

(f)  Obtained  from  crust  of  sore-head  chicken,  a  coccus 
with  following  characters:  It  appears  in  two's,  chains  of 
six  or  eight  and  in  masses ;  is  motile  and  has  one  flagellum ; 
it  takes  Gram's  stain;  yellow  line  growth  from  stroke  on 
blood  serum ;  milk  not  coagulated,  yellow  growth  collects  at 
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bottom ;  in  bouillon  yellow  or  white  cloudy  growth  at  bot- 
tom; colonies  on  agar  surface  produce  diffuse  cloudiness; 
does  not  liquify  gelatine;  on  potato  the  growth  is  slow  and 
yellow.  Inoculated  pigeons  (b)  and  (c)  with  negative  results 
This  germ  corresponds  closely  to  Chester's  description  of 
Pianococous  citreus. 

(g)  Yeast. 

(h)  A  streptococcus — negative  I'esults  from  inoculation. 

(i)  A  germ  that  stained  like  a  young  culture  of  human 
diphtheria  bacilli.  Unable  to  transmit  it  by  inoculation. 

(j)  Pseudomonas  pyocyanae.  Found  quite  common  in 
all  forms  of  sore-head,  roup  and  avian  diphtheria. 

(k)  Molds  of  various  kinds  are  often  found  in  sore;head 
crusts. 


Inoculation  tests  with  Pseudomonas  pyocyanae,  other 
germs,  and  exudate  from  natural  cases  of  sore-head. 

1.  Brown  chick,  3  months  old.  December  1,  scraped 
rose  comb  and  left  wattle  ;  then  rubbed  into  raw  places 
green  pus  germ  (pure  culture  from  sore-head  case). 

December  8 — ^Very  slight  indications  of  the  inoculation 
taking  hold.  , 

December  15 — Distinct  thickening  of  skin  v>n  comb. 

December  2.5 — Well  developed  sore-head  growth  on  comb. 

2.  Gray  chick,  3  months  old.  Injected  December  15 
aqueous  suspension  of  some  green  pus  germ  into  left  wat- 
tle and  into  comb.  , 

December  25 — Fairly  good  case  of  sore-head  on  comb. 

3.  Hen,  1  to  2  years  old.  Injected  Icc  of  acid  bouillon 
culture  of  green  pus  germ  under  skin  of  iiead  and  into 
wattle.    No  appreciable  effects. 

4.  January  17,  1903.  Brown  chick,  5  months  old.  In- 
oculated by  scarifying  comb  and  injecting  under  skin  with 
a  big  coccus  obtained  from  Adam's  sore-head  rooster. 
Result  negative.  , 

January  17,  1903.  Injected  under  skin  in  4  places  and 
into  comb  of  young  chick  a  short  'thick  bacterium  from 
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Adam's  cock.  Chick  died  January  20.  Liver,  kidue\a, 
intestines,  lungs,  all  contained  the  germ  (septicaemia). 
This  germ  was  a  short  bacterium  that  coagulates  milk; 
does  not  liquify  gelatine  and  forms  white  growth  on  sur- 
face and  a  villous  growth  along  the  gelatine  stab;  white, 
-even  cloudy,  growth  on  surface  of  agar;  white,  watery,  glis- 
tening growth  on  potato;  white  even  surface  growth  on 
Loeffler's  blood  serum.  In  neutral  bouillon,  it  gnve  a  thin 
'film  on  the  surface  and  slight  turbidity;  a  granular  growth 
formed  finally  at  the  bottom  of  the  tube. 

5.  Oct.  3.  Scarified  inner  surface  of  eye-lid  of  hen  and 
«meared  over  this  streptococci  obtained  from  sore-head  case. 
Negative  results. 

6.  Feb.  2,  1903.  Black  chick  5  months  old  inoculated  with 
a  coccus  and  a  mould  obtained  from  sore-head  case.  In- 
jected the  coccus  and  mold  under  skin  below  the  eye  and 
into  the  base  of  the  comb;  chick  died  February  6  of  sep- 
ticaemia without  showing  any  signs  of  sore-head. 

7.  J?ec.  1.  Inoculated  cockerel,  16  months  old,  in  right 
wattle  with  1-4  cc  of  big  bacillus  (bouillon  culture).  No 
results  from  this.  At  same  time  rubbed  in  pseudomonas 
pyocyauHe  on  sacrified  comb. 

Dec.  4.  The  comb  above  the  scarified  place  showed  red 
and  swollen  papilloe  and  skin  at  base  of  papillae  was  yellow- 
ish green. 

Dec.  10.  One  tooth  of  the  single  comb  slightly  involved. 

Dec.  15.  Digit  or  tooth  on  comb  still  involved  and  other 
teeth  or  digits  of  comb  appear  slightly  involved. 

Dec.  80.  Scab  came  off  and  comb  recovered. 

Jan.  12.  Scarified  side  of  comb  and  rubbed  in  material 
from  fresh  natural  case  of  sore-head — no  results  beyond 
the  effects  of  scarification. 

8.  Post-mortem  on  chicken  (4  mos.  old)  died  of  sore-head; 
it  small  white  dipMheritic  patches  in  mouth,  pharyax, 
oesophagus  and  larynx.  Had  been  sick  10  days.  Body 
light    and    very    poor.    Indications    of    diarrhoea  by 
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JBoft  feces  covering  feathers  below  the  anus.  Crust  on 
comb,  wattles,  skin  of  head  and  on  eye-lids,  and  in  comers 
of  mouth.  Yellowish  exudate  in  conjunctival  sac  larger 
than  eye-ball,  cornea  partly  destroyed  and  whole  eye  in- 
flamed. Plate  cultures  from  the  eye  exudate  gave  a  large 
bacillus  app'arently  bacillus  subtilis;  micrococcus  alhus 
^nd  a  germ  that  liquifies  loefflers  blood  serum  and  stain 
like  the  human  diphtheria  germ  showing  the  beading.  But 
this  germ  from  cultures  did  not  produce  any  form  of  the 
disease  by  smearing  over  scarified  surfaces  of  skin,  comb, 
«ye-lid  and  mouth. 

Archibald  R.  Ward  (20)  makes  the  following  records: 
Inoculated  17  cockerels  with  solid  or  semi-solid  exudates 
applied  to  broken  skin  of  head.  Only  one  developed  sore- 
head. Four  out  of  the  17  developed  nasal  discharges  resem- 
l>ling  roup.  The  same  case  that  showed  sore-head  de- 
Tcloped  diphtheritic  lesions  (not  stated  where).  One  case 
developed  nasal  (roup)  discharge  by  exposure  to  another 
chicken  in  same  cage.  This  would  seem  to  indicate  that 
roup,  sore-head  and  diphtheria  in  some  cases  were  asso- 
ciated in  tbe  same  chicken  or  that  the  causes  of  these  so- 
called  diseases  were  sometimes  found  in  one  chicken.  Ward 
Tias  proven  that  faulty  ventilation  or  exposure  to  draughts 
in  California  does  not  cause  roup  or  sore-head. 

INOCULATIONS  OP  PIGEONS  WITH  GERMS  AND  MA- 
TERIAL  FROM  SORE-HEAD  IN  CHICKENS. 

(a)  Inoculated  pigeon  with  bacillus  from  blood  obtained 
of  a  sore-head  chicken.  Blood  taken  from  directly  under 
«ore-head  crust.  Hanging  dop  showed  almost  pure  cul- 
ture of  short  oval,  motile  germ.  Blood  was  injected 
«nd  injected  under  skin  of  head  with  Planococcus  citreus 
«nd  smeared.   This  had  no  effect  on  pigeon. 

(b)  Pigeon  smeared  on  scarified  inner  surface  of  eye  lid 
iind  injected  under  skin  of  head  with  planococccus  citreus 
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obtained  from  sore-head  ease  aud  cultivated  in  alkaline 
chicken  bouillon.   No  results. 

(c)  Pigeon — Used  the  same  germ  as  in  (2)  in  the  eye,  the 
nose  and  under  skin.  No  results. 

(d)  Oct.  18,  1905.  Inoculated  a  pigeon  with  aqueous 
suspension  of  material  from  eye  of  sore-head  chick.  In- 
jected material  under  skin  of  breast  and  smeared  it  over 
eye-lid.  This  material  contained  numerous  gfeen  pus  germs 
and  a  few  micrococci. 

October  31  this  pigeon  died.  At  point  of  inoculation  was 
an  absctss  surrounded  by  characteristic  green  coloration 
of  the  green  pus  germ.  Liver  hypera?mic,  also  lungs  and 
kidneys.    Cocci  in  blood. 

Oct.  31.  Inoculated  under  skin  another  pigeon  with 
blood  from  heart  of  above  pigeon.   Results  negative. 


TESTS  WITH  MOSQUITOES  AS  CARRIERS  OF  THE 


(a)  One  Cockerel — Rhode  Island  Red. 

Previously  had  one  attack  of  nasal  roup. 
Two  pigeons — grown. 
Three  grown  hens. 
Two  chicks  half  grown. 
One  hen  that  had  sore-head  the  year. 
One  young  common  cockerel. 

All  were  exposed  for  three  months  from  May  1  to 
August  1,  190.5,  to  mosquitoes,  fculex  and  stegorayia  varie- 
ties). Rain  barrels  were  kept  close  to  the  coops  where  nu- 
merous mosquitoes  could  be  grown  and  easily  get  at  the 
chicVens.  Not  one  case  of  sore-head.  All  kept  in  shed  and 
the  weather  was  quite  damp  and  air  very  moist  most  of  the 


(b)  Oct.  24,  1903,  confined  two  hens  and  one  rooster  in  a 
coop  which  was  placed  over  a  barrel  of  water  from  which 
mosquitoes  were  constantly  hatching.  Nov.  3  one  hen  had 
develoi»ed  sore-head.  All  three  of  these  chickens  had  a 


VIRUS. 


time. 
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naturally  acquired  case  of  sore-head  the  previous  winter. 

At  the  same  time  (Oct.  24)  four  chicks  (one-half  grown) 
were  confined  in  another  coop  in  same  room,  and  on  Nov- 
ember 3,  two  (2)  chicks  developed  sore-head. 

These  chickens  and  the  barrel  of  water  were  all  confined 
in  a  room,  where  green  pus  germs  were  plentiful  and  the 
germ  was  present  in  the  water  in  which  the  mosquitoes 
were  developed  and  also  found  in  the  sore-head  lesions. 
The  mosquitoes  were  not  tested  for  the  green  pus  germ. 

(c).  At  my  home  in  Auburn,  a  hen  with  six  chicks  kept 
lier  chicks  at  night  under  a  dense  growth  of  hon^grsuckle 
vines.  Three  out  of  the  six  chicks  developed  sore-head. 
This  was  in  November  and  mosquitoes  were  quite  numer- 
ous about  the  honeysuckle  vine.  Another  hen  had  four 
<?hicks  in  a  coop  100  feet  away  from  this  vine  and  they  did 
not  contract  sore-head.  The  chicks  of  the  t^^o  hens  min* 
^led  more  or  less  in  the  day  time. 

A  lady  in  Texas  has  recently  reported  to  me  that  she  baa 
found  that  roaches  are  the  carriers  or  the  cause  of  sore-head 
in  chickens ;  that  when  she  exterminated  the  roaches  the  sore 
head  cases  disappeared.  This  is  by  no  means  conclusive, 
but  suggestive. 

The  CAUSE  or  CAUSES  of  avian  diphtheria,  roup  and 
-sore-head  have  not  been  definitely  determined.  It  appears 
that  Loeffler's  Bacterium  and  Harrison's  Bacillus  cacosmus 
and  the  Pseudomonas  i)yo(yanae  have  some  claim  as  casual 
factors.  But  the  records  and  tests  do  not  seem  to  place 
any  one  of  them  as  always  the  primary  or  real  cause.  There 
is  much  evidence  that  the  real  or  primary  cause  is  an  ultra- 
microscopic  organism  and  belongs  to  that  group  of  dis- 
f^ase-producing  organisms  which  are  classed  with  the  causes 
of  small  pox,  cow  pox,  sheep  pox,  contagious  foot-and- 
mouth  disease,  possibly,  yellow  fever  and  some  other  dis- 
eases. 

According  to  Ward  exposure  to  air  draughts  does  not 
<*ause  "roup*'  in  California. 
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Transmission  and  Dissemenation. — It  is  evidently  infec- 
tious; because  the  disease  in  all  its  forms,  spread  rather 
rapidly  from  one  chicken  or  pigeon  to  another.  Ward^ 
Haniflon  and  others  have  transmitted,  in  some  cases  quite 
readily  by  carrying  small  amount  of  diseased  material  (ex- 
-udate  and  blood),  from  a  sore-head  chicken  to  healthy^ 
chickens.  It  is  also,  quite  certain  that  chicken  pox  and 
pigeon  pox  are  identical  or  one  and  the  same  disease. 

Mosquitoes,  gnat  flies,  chicken  mites, (ticks) chicken  lice^ 
chicken  foot  mites  (sarcoptes  mutans)  and  possibly  cock- 
roaches may  sometimes  be  the  carriers  of  the  real  virus.  It 
seems  quite  certain  that  mosquitoes  can  transmit  the  virus 
from  water  or  some  other  source,  under  certain  conditions* 
Warm  and  wet  weather  seems  to  increase  the  virulency  of 
the  virus  and  favor  the  rapid  transmission  of  the  disease. 
It  is  not  impossible  that  antS  may  have  a  role  to  play  ii> 
the  transmission  or  cause  of  sorehead. 

Pathological  Anatomy. — On  the  skin  the  small,  greasy- 
like  nodules,  or  hypertrophied  nodules  of  the  skin,  contali^ 
epithelial  cells  that  have  in  them  "greasy"  refrac- 
tive bodies  that  stain  yellow  with  picro-carmine  and 
the  nuclei  of  the  epithelial  cells  become  "reddish  brown*^ 
in  color.  Nearly  all  of  the  epithelial  cells  in  the  nodule 
appear  larger  than  normal  and  contain  the  refractive 
bodies.  In  the  younger  epithelial  cells  these  bodies 
(young  coccidia?)  are  relatively  small  and  occupy  one- 
fourth  to  one-third  of  the  epithelial  cell  cavity.  In  the 
older  or  outer  or  cast-off  epithelial  cells  these  refractive 
bodies  are  said  by  Friedberger  and  Frohner  to  occupy  the  en- 
tire cavities  of  the  epithelial  cells.  The  invaded  or  infested 
epithelial  cells  are  unusually  larger  than  the  epidermal  cells 
of  the  healthy  neighboring  skin.  Among  the  cast-off  mass  of 
epithelial  cells  are  found  round  refractive  bodies  and  numer- 
ous nuclei  of  leucocytes  or  pus  cells.  The  subcutaneous  con- 
nective tissue  is  hyperaemic  (congested)  and  is  infiltrated 
with  cells  (leucocytes  and  nuclei  of  disintegrated  cells) ^ 
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PossiHy  som^  of  the  small .  puclei-l ike  bodies  among  the 
cells  in  th^  subcutis  (see  fig.  7)  may  represent  one  stage  in 
the^  development  of  ^  cocidia.  Many  observers  have,  also^ 
found  various  bacteria  in  the  nodule  and  subcutis. 

In  the  diphtheritic  membranes  on  the  mucuous  surfaces  of 
the  mouth,  pharynx,  larynx  and  oesophogus,  the  epithelial' 
cells  are  sometimes  invaded  by  refractive  bodies  in  the- 
same  manner  as  the  epithelial  cells  of  the  skin  and  in  the 
mass  of  diphtheritic  exudate  and  cast-off  cells  on  the  mucous 
surface  may  be  found  the  well  formed  coccidia,  usually  in 
the  stages  (a)  and  (b)  as  indicated  in  fig.  5.  But  the  refrac- 
tive bodies  are  not  found  in  the  epithelial  cells  of  mucuous 
exudates  or  of  skin  nodules  in  every  case.  I  have  found 
them  only  in  the  early  development  of  the  nodule  and  the 
diptheretic  exudate,  and  have  never  found  the  mature  coc- 
cidiura  in  the  nodules  of  the  skin. 

Whe^  the  exudate  on  the  mucuous  surface  or  the  crust 
of  the  nodule  of  the  skin  is  torn  off  the  raw  surtate  bleeds 
rather  freely  and  a  fresh  mount  of  this  blood  contains  a 
short  oval  bacillus,  numerous  round  bodies  (see  fig.  7.) 
usually  said  ti  be  nuclei  of  leucocytes;  and  a  few  polynuc- 
lear  leucocytes.  Repeated  inoculations  in  the  comb,  wattles, 
skin  and  conjunctiva  and  oral  mucuosa  of  healthy  chick- 
ens of  various  ages,  with  this  blood,  fresh  from  under  a  no- 
dule or  a  diphtheritic  exudate,  has  failed  to  produce  posi- 
tive infective  results.  I  have  also  tested  it  on  pigeons  with 
like  negative  results. 

The  exudates  on  the  mucuous  membrane  of  the  throat 
mouth  or  larynx  appear  to  be  very  much  alike  in  all  forms  of 
the  disease. 

The  CLINICAL  SYMPTOMS  of  sorc  head  are  quite  clearly  de- 
scribed in  the  quotation  from  Friedberger  and  Frohner  on 
page  23  of  this  bulletin.  The  crust-like  nodules 
on  the  skin  of  the  head,  comb»  wattles,  and  eye  lids  are  quite 
common.  The  mucuous  membrane  (conjunctiva)*  of  the 
eye  may  be  involved  and  a  large  amount  of  tears  or  serum 
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and  organized  exudate  fill  tbe  conjonctival  sac  or  the  cav- 
ity formed  by  the  closure  of  the  eje-lids.  The  cornea  of  the 
eye  ball  may  become  ulcerated  and  destroyed  by  pressure  of 
the  exudate  and  extension  of  the  inflammatioB  to  the  cor- 
nea.  In  some  cases  the  entire  eye  ball  may  be  destroyed  by 
pressure  of  the  exudate  and  inflammatory  processes. 

There  may  be  croupy  diphtheretic  membranes  in  the 
mouth,  pharynx^  larynx,  trachea  and  oesophogus;  also  in 
the  nasal  passages  and  air  cells  or  cavities  connected  with 
these  passages.  When  the  larynx  or  trachea  are  affected 
there  may  be  difficult  breathing,  as  wheezing  or  rattling 
in  the  throat.  When  the  nasal  mucuosa  is  involved,  a 
nasa-l  mucuous  discharge  will  appear;  and  when  the  lower 
orbital  sinus  becomes  filled  with  semi-solid  mass  of  pus, 
etc.,  a  prominent  swelling  will  appear  under  and  around 
the  eye;  that  half  of  the  hard  palate  in  the  roof  of 
the  mouth  becomes  twice  its  usual  width  and  bulges  into 
the  mouth  cavity.  At  the  first  appearance  of  this  enlarge- 
ment, pressure  on  it  may  produce  a  discharge  from  the  nos- 
trils. At  first  this  enlargement  under  and  around  the  eye 
may  be  soft  and  if  then  opened  will  be  found  to  contain 
quite  a  thick;  pus-like  liquid:  but  later  the  enlargement  be- 
comes hard,  and  if  then  opened  is  found  to  contain  a  mass  of 
white  or  yellowish  granular  or  flaky  pus,  more  or  less  dry. 

If  the  inflamed  process  has  been  progressing  for  some- 
time about  the  mouth,  throat,  etc.,  the  infection  may  extend 
to  the  intestinal  mucosa  and  there  diphtheritic  infiltra- 
tion may  appear  attended  by  diarrhoea  with  watery,  bad 
finielliug  feces,  s©m«  times  the  feces  becomes  mucilaginous, 
»r  1 ody.  Thh  nsually  '.ai  fes  stupor*  duHness,  ileprossion 
and  death.  If  the  head  only  is  involved,  the  affected  chicken 
may  retain  its  good  appetite  and  general  health  and  make  a 
nice  recovery  in  10  to  20  days.  In  some  badly  affected  cases 
of  the  nasal  form  (roup)  the  appetite  will  remain  good,  but 
the  affec,ted  bird  becomes  gradually  more  and  more  emaciat- 
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The  PERIOD  OF  INCUBATION  is  said  to  vary  all  the 
^^ay  from  2  to  20  days.  In  December  I  placed  a  newly-pur- 
chased barred  Plymouth  rock  cock  (18  mos.  old)  in  a  yard 
with  my  chickens,  many  of  Which  were  recovering  from  sore- 
head, and  in  24  hours  this  cock  developed  a  good  case  of 
nore-head  on  the  wattles,  comb  and  eye-lids.  There  were  mos- 
quitoes in  the  roosting  house.  The  period  of  incubation 
varies  with  mode  of  transmission,  virulency  of  the  virus, 
the  weather  (rapid  In  damp  warm  weather  and  slower  in 
cool  and  dry  weather,)  and  the  age  and  condition  of  the 
chicken  or  pigeon.  Chicks  from  broiling  size  up  to  7  or  8 
months  old  seem  to  be  most  susceptible.  Chickens  with  lav^re 
combs  seem  to  be  more  susceptible  than  birds  with  small 
i'ombfl  and  wattles. 

Affected  birds  may  recover  in  2  to  8  weeks. 

The  mortality  is  said  to  vary  from  50  to  70  per  cent,  of 
the  affected  birds.  I  judge  this  a  low  per  cent,  of  losses 
if  birds  are  left  to  themselves  without  proper  care  or  treat- 
ment. But  if  individual  treatment  is  patiently  and  regu- 
larly applied  the  mortality  can  be  cut  down  to  less  than  20 
per  cent.  If  only  the  skin  of  the  head,  and  the  comb  and 
the  wattles  are  involved,one  should  lose  less  than  10  per 
cent.  If  the  mouth  and  pharynx  are  also  involved,  less 
than  ten  per  cent,  should  die.  But  if  the  nasal  passages  and 
infra-orbital  sinus  is  filled  with  pus,  or  the  larynx  and 
trachea  are  involved,  or  the  intestines  become  involved, — 
good  care  and  treatment  may  save  50  to  80  per  cent. 

Immunity, — It  is  possible  that  ODte  attack  of  sore  head 
makes  the  bird  insusceptible  to  a  second  attack.  I  have 
noticed  that  old  chickens  that  have  passed,  at  least'  two 
summers,  are  rarely  affected  and  I  have  been  unable  to 
infect  chickens  that  have  had  one  attack  of  any  form  of 
the  disease,  except  in  a  few  cases. 

Treatment. — Iodoform,  creolin,  lysol,  creosote,  carbolic 
acid,  permanganate  of  potash,  corrosive  sub  limate,  chlo- 
rate of  potash,  chloride  of  lime,  nitrate  of  silver,  boric 


42 


acid,  tincture  of  iodine,  sulphate  of  copper,  sulphate  of 
iron,  zinc  sulphate*  solicylic  acid,  and  many  other  drugs 
have  been  recommended.  It  is  possible  that  a  number  of  the 
above  drugs  may  be  useful  if  properly  applied.  Friedberger 
and  Frohner  advise  "the  application  by  brush  of  a  solution, 
of  corrosive  sublimate  (1  or  2  parts  in  1,000  of  water),, 
or  one  of  creolin  (1  to  2  in  100  of  water).''  This  tbey  say 
is  especially  effective  when  the  disease  is  localized. 

I  have  found  nothing  better  or  more  effective  than  iod#- 
form  by  itself;  or  iodoform  1  part  and  tannic  acid  1  part;or 
iodoform  1  part,  boric  acid  1  part  and  tannic  acid  one  part. 
It  is  best  to  wash  the  head,  wipe  out  the  mouth  and  throat 
with  a  weak  solution  of  creolin  (1  or  2  to  100),  using  a  boil- 
ed cotton  or  medicated  absorbent  cotton  swab.  Next  remove 
the  crust  on  the  skin,  comb,  wattles  and  eye-lids  and  the  exu- 
date from  the  eyes,  the  mouth  and  throat.  Then  with  steri- 
lized or  boiled  or  absorbent  cotten  wipe  away  the  blood  on 
the  raw  surfaces  until  they  cease  to  bleed;  then  with  cot- 
ton swab  cover  the  raw  places  with  iodoform  or  either  of 
the  iodoform  powders  above  mentioned.  Do  not  be  afraid 
to  put  iodoform  into  the  eye  or  the  conjunctival  sac.  The 
next  day  or  the  same  day  a  few  hours  later,  apply  freely 
vaseline  or  fresh  lard  all  over  these  places.  In  some  cases 
it  may  be  necessary  to  apply  the  iodofoi^m  or  iodoform 
powders  once  a  day  for  two  or  three  days,  and  thereafter 
apply  freely  only  lard  or  vaseline  every  day.  In  other 
cases*  one  application  of  the  iodoform  and  daily  applica- 
tions of  lard  and  vaseline  are  all  that  is  required.  In  bad 
cases,  especially  where  they  do  not  improve  as  rapidly  as 
they  should,  give  internally,  as  much  as  a  teasponful  of  vas- 
eline, containing  a  few  drops  of  creosote,  or  10  to  30  grains 
of  Epsom  Salts  in  1  tablespoonful  of  water.  This  may  be 
given  once  per  day  or  once  every  other  day ;  it  usually  pre- 
vents intestinal  infection  or  complications. 

In  cases  where  "roup"  predominates,  or  wh^  the  sub-or- 
bital sinus  becomes  filled  with  pus  and  the  eye  is  greatly  dis- 
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tendedjthere  are  several  lines  of  treatment  that  may  be  fol- 
lowed. In  the  early  stages  apply  sweet  oil  or  olive  oil  to  the 
nostrils  and  if  possible  inject  some  of  this  oil  into  the  nasal 
passages  by  using  a  small  nozzle  and  syringe.  After  in- 
jecting or  applying  the  oil,  apply  pressure  over  the  dis- 
tended parts  and  thus  expel  as  much  of  the  pus  as  possi- 
ble. This  may  be  repeated  twice  per  day.  Also  in  the  early 
stages  of  roup,  the  diseased  birds  may  be  placed  in  a  mod- 
erately tight  room  and  there  steamed  in  this  way:  Fill  a 
large  bucket  or  a  kettle  a  little  more  than  one-half  full  of 
hot  water;  now  put  into  the  bucket  1  tablespoonful  of  creo- 
lin  and  the  same  quantity  of  turpentine ;  then  drop  into  the 
bucket  a  red  hot  iron,  weighing  5  to  10  pounds.  Let  the 
affected  chickens  breathe  this  steam  for  10  to  20  minutes. 
If  the  room  is  too  small  or  too  close,  you  might  scald  or 
suffocate  the  chickens;  this  can  be  prevented  by  regulating 
the  entrance  of  fresh  air  at  the  door  or  windows.  This  may 
be  repeated  once  per  day,  for  a  week  or  longer  if  it  im* 
proves  the  condition  of  the  birds. 

When  the  distension  is  hard  or  firm,  there  is  no  way  to 
remove  the  dry  pus  from  the  sub-orbital  sinus  except  by 
opening  the  sinus..  This  can  be  done  by  cutting  into  it 
below  the  lower  eye-lid  and  parallel  to  the  border  of  the  lid ; 
remove  the  pus:  wash  out  with  weak  creolin  or  other  dis- 
infectant and  stitch  it  np. 

Chickens  with  affected  eyes  must  be  fed  by  hand. 

J'rcretJttcp, — No  doub^,  it  can  le  introduced,  into  a  t^ock 
of  birds  by  bringing  in  an  affected  bird,  and  this  should 
always  be  avoided.  But  I  have  seen  it  appear  on  farn^p  and 
in  yards  where  no  new  birds  had  been  introduced  for  6 
months  or  more.  However,  in  such  cases*  pigeons  or  other 
wide  ranging  birds  may  have  introduced  it.  Sore-head  has 
occurred  in  Alabama,so  widely  extended  as  t  embrace  nearly 
every  county,  every  year  for  the  past  15  years.  The  cause 
or  virus  may  live  over  from  year  to  year  or  ^  may  pass  the 
winter  in  a  second  host.   Isolation  of  sick  from  well  birds 


is  advisable  and  wide  ranges,  dry,  veil  ventilated  and  clean 
roosting  hoiiJies  will  materi;.'lh  aid  iii  checking  the  eA+en- 
sion  of  the  disease.  The  conditions  that  favor  the  propaga- 
tion of  mites,  ticks,  lice,  mosquitoes  and  roaches  are  fav- 
orable to  the  extension  and  excessive  virnlency  of  sore-head 
in  all  its  forms.  Hence,  old  and  filthy  nests,  damp,  hot  and 
filthy  roosting  houses;  filthy  and  close  brooding  coopa; 
poorly  drained  and  small,,  unclean  yards;  dirty  water  and 
filthy  water  and  feed  vessels;  sour»  fermenting,  rotten, 
musty,  or  spoiled  feed  of  any  kind — should  all  be  avoided; 
not  only  as  means  of  preventing  sore-head  in  all  its  forms, 
but  also  to  help  keep  out  all  other  infections  and  maintain 
the  vigor  and  health  of  the  flock.  Cleaning,  white-washing, 
spraying  with  disinfectants,  should  be  practiced  at  least 
once  per  month  during  oiltbreaks  of  sore-head,  and  once, 
every  two  or  three  months  as  wise  and  profitable  sanitary 
and  preventive  measures. 


H  Plymouth  rock  cockerel,  5  months  old.  Had  several  scabs 
on  head.  Removed  the  crusts  once  and  applied  vaseline 
every  day.  Recovered  in  two  weeks. 

2.  Plymouth  rock  grade,  4  months  old.  Several  crusts  on 
head.  Removed  crusts  once  and  applied  vaseline  and  5 
per  cent  creolin.   Recovered  in  2  weeks. 

3.  White  Leghorn  hen,  2  years  old:  had  sore-head  crusts 
all  over  comb  and  large  yellow  exudate  in  eye.  From 
tlie  eye  almost  pure  culture  of  psendomonas  pyacyanae 
was  obtained.  Removed  crusts  from  comb  and  exudate 
from  eye :  applied  equal  parts  of  iodoform  and  tannic  acid 
to  comb  and  put  into  eye.  Repeated  every  day  for  three 
days;then  used  vaseline  every  day.  Recovered  in  18  days. 

4.  Rhode  Island  Red  cock.  1  year  old.  Had  sorehead  and 
eyes  were  distended  from  a  collection  of  dry  pus  in  sub- 
orbital cavities.  In  other  words  this  cock  had  sore-head 
and  roup.   Applied  vaseline  to  crusts  on  head  and  gave 
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vaseline  per  mouth,  and  tried  to  work  it  into  nostrils. 
This  cock  recovered  from  skin  sores  on  head  and  at  times 
appeared  to  improve  in  the  roup  conditions  in  nasal  sin- 
uses. He  never  lost  his  appetite  but  was  continualy  poor 
or  thin  in  flesih.  He  died  or  was  killed  one  night  by  some 
animal. 

5.  Common  hen  with  distended  eyes  from  pus  in  one  nasal 
sinus.  Opened  below  eve  and  removed  pus;  washed  with 
3  per  sent,  creolin ;  stitched  up ;  reco^  c  red  in  10  days. 

6.  Light  Bramah  hen,  2  years  old;  head  one  mass  of  crusts; 
both  eves  fillei  with  exudate  and  closed.  First  removed 
crust  from  skin  of  head  and  exudate  from  eyes.  Applied 
iodoform  and  tannic  acid  to  the  head  and  eyes,  once  per 
day  for  three  days:  then  applied  daily  vaseline.  Recov- 
ered in  18  days.  Had  to  feed  this  hen  by  hand  for  several 
days  until  She  could  see  to  eat. 

7.  Common  hen  with  crusts  on  head  and  diphtheritic  ex- 
udate in  mouth  and  throat.  Removed  the  crusts  from  the 
head  and  exudates  from  the  mouth  and  throat.  This  al- 
ways leaves  raw  bleeding  surfaces.  Applied  iodoform  and 
tannic  acid  to  raw  surfaces.  Repeated  this  for  4  days; 
then  applied  vaseline  once  each  day,  some  days 
gave  one-half  teaspoonful  of  vaseline  and  a  little  3  per 
cent  creolin  internally.  This  is  done  to  destroy  and  elim- 
inate germs  or  parasites  that  may  pass  into  the  aliment- 
ary canal  when  the  throat  and  mouth  are  at  first 
involved.   This  hen  recovered  in  15  days. 

8.  In  flock  of  75  White  Bramahs  and  White  Leghorns,  a 
large  number  of  the  young  chickens  2  to  8  months  old 
and  many  of  the  old  hens  contracted  "sore-head."  The 
disease  appeared  in  June  and  cases  appeared  among  these 
chickens  from  that  time  until  the  last  of  August.  Many 
of  the  chickens  were  very  badly  involved.  The  disease 
was  confined  usually  to  the  skin  of  the  head,  to  the  eyes, 
the  comb  and  wattles.  A  few  cases  had  the  mucosa  involv- 
ed and  there  diphtheritic  exudates  appeared.    Quite  a 
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number  of  cases  developed  nasal  discharge.  These  cases 
were  treated  with  vaseline.  The  crusts  were  removed  and 
vesellne  applied.  Thereafter  vaseline  was  applied  once 
per  day  for  3  or  4  days  and  then  every  other  day.  The  ex- 
udate in  the  eyes  mouth  and  throat  was  forcibly  removed 
and  vaseline  applied  freely.   Ninety  per  cent,  recovered. 

9.  In  a  brood  of  9  chicks,  hatched  in  October,  when  three 
weeks  old,  6  of  them  developed  sore-head  and  sore  mouth. 
The  eye-lids  and  the  eyes  (conjunctival  sac)  and  the 
mouth  and  throat  were  involved.  In  this  case  the  chicks 
bad  what  is  usually  called  sore-head  with  sore  mouth  or 
diphtheria  of  mouth  and  throat.  This  combination  is  not 
uncommon.  In  fact  nearly  every  case  of  chicken  pox  or 
sore-head  has  sore-mouth  in  some  form  and  also  some  dis- 
charge from  the  nasal  openings  indicating  the  presence  of 
"roup/'  These  chicks  were  treated  with  iodoform  and 
tannic  acid  once  per  day  for  3  days  and  then  pure  fresh 
lard  was  applied  daily.  All  but  one  recovered  in  three 
weeks. 

10.  In  large  number  of  White  Leghorns  sore-head  and  dis- 
tended eyes  from  roup  exudate  in  nasal  passages  appear- 
ed. Nearly  all  died  where  the  dried  exudate  collected  in 
nasal  passages  but  large  per  cent,  of  the  cases  of  sore-head 
recovered  by  removing  the  crusts  and  applying  fresh  lard. 

11.  One  man  reports  trying  "Mercurial  Ointment"  on  sore 
head  chickens  and  that  it  failed  to  cure  them. 
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EXPLANATION  OF  PLATES. 


Fig.  1— Sore-head  crusts  on  comb,  eyelids  and  skin. 

Fig.  2. — Head  of  hen  that  recovered  from  bad  case  of  sopc- 
head.  The  bare  places  on  the  skin  around  the  eye  gire 
some  idea  of  the  extent  of  the  crusts.  This  case  was  treat* 
ed  with  creolin  and  vaseline. 

Fig.  3. — A  case  of  sore-head  with  eyes  badly  involved  and  a 
large  diphtheritic  ulcer  with  prominent  exudate  on  roof 
of  mouth  or  hard  palate. 

Fig.  4. — San\e  case  as  fig.  3  with  mouth  opened  to  show  the 
exudate  on  hard  palate. 

Fig.  5.— (By  Johne  in  Birch-Hirschf eld's  Pathological  An- 
atomy). It  represents  the  stages  in  the  life  history  of 
coccidia.  See  description  on  page  27. 

Fig.  6. — Shows  epithelial  cells  of  the  skin  from  sore-head 
case.  The  coccidia  are  supposed  to  enter  the  epithelial 
cell  and  destroy  its  contents  or  take  the  place  of  the  body 
of  the  epithelial  cells. 

Fig.  7. — Illustrates  the  cells  found  in  blood  taken  from  im- 
mediately under  a  sore-head  crust,  rbc.  are  ni^pelated  red 
blood  cells,  wbc.  are  white  blood  cells  or  leucocytes,  sf . 
are  the  nuceli  of  white  blood  fells  or  are  free  ^'sporoz- 
oits"  or  a  free  spore-like  stage  of  coccidia. 

Fig.  8. — Section  of  the  mucous  membrane  of  pharynx  of 
chicken,  d.  is  the  diphtheritic  exudate  (early  stage) 
containing  coccidia.  m.  is  the  mucuous  membrane,  mg* 
are  mucuous  glands. 
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APPENDIX. 


A  few  words  on  sanitary  conditions  iv  the  poultry-  busi- 
ness may  help  some  poultrymen  out  of  difficulties. 

The  water  supply  for  poultry  should  be  the  verv  bftnt. 
Fresh  water  in  clean,  uncontaminated  vessels  should  be 
kept  constantly  within  reach  of  the  chickens,  or  all  kinds 
of  poultry,  especially  during  the  hot  weather.  Good  well 
water  is  preferable  to  running  surface  water.  Protected 
earthen-ware  vessels,  or  any  form  of  water  vessel,  should 
be  so  constructed  that  it  can  be  cleaned.  In  fact  it  should 
be  cleaned  daily  with  boiling  hot  water. 

The  Feed  is  responsible  for  the  health,  growth  and  flesh 
of  poultry.  Young  chicks  are  often  over-fed  and  usually 
fed  in  filthy  places  or  in  unclean  troughs  or  vessels.  More 
young  chicks  die  from  over-feeding,  and  sour,  fermenting, 
discomposing  feed  than  from  any  other  cause.  Especially 
is  this  true  where  mashes  or  liquid  or  moist  feed  is  used. 
Some  poultrymen  use  milk  with  bread  or  coarse  meal  in  it. 
Milk  is  a  good  food;  but  if  given  to  chickens  it  must  be 
fresh  or  it  should  be  boiled  or  cooked  with  the  bread  or  meal, 
in  it»  and  fed  as  soon  as  sufficiently  cooled.  Always  feed  it 
in  clean  \'essels,  not  in  too  large  quantities  and  never  leave 
the  excess  to  sour.  In  feeding  milk  and  all  forms  of  moist 
feeds  to  chickens  be  sure  to  thoroughly  clean  and  boil  or 
8ca)d  out  the  feeding  vessels  once  or  tAvice  i>er  day  during 
hot  weather.  Look  well  to  the  chick  feeds.  Many  of  them 
are  made  of  refuse  corn,  wheat  sorghum  and  other  grains. 
As  a  rule  it  is  best  to  make  your  own  mixed  grain  feeds  and 
then  you  will  know  the  quality  of  each  grain  ingredient  and 
will  not  be  compelled  to  pay  grain  prices  for  the  heavy  grit 
that  is  so  plentiful  in  the  average  mixed  chicken  feed.  It 
is  cheapest  and  safest  and  best  for  the  health  and  growth 
of  the  chickens  or  other  fowls  to  buy  the  separate  grains 
and  the  grit  and  do  your  own  mixing. 

The  chicken  houses  should  be  separated  from  all  other 
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buildings  and  all  the  sides  should  be  of  lattice  work  or 
quite  open  during  the  summer;  the  north,  east  and  west 
may  be  closed  during  late  fall  and  winter.  The  no«jrs,  roosts 
and  nests  should  be  so  arranged  as  to  be  readily  removed^ 
cleaned  and  disinfected.  Portable  or  movable  chicken 
houses  are  useful  if  so  built  that  they  will  not  come  to 
pieces  when  moved.  In  case  of  infection  with  disease  germs 
or  of  infestation  with  mites,  intestinal  parasites,  lice,  etc.. 
it  makes  the  work  of  disinfection  and  eradication  of  para- 
sites more  easily  and  quickly  and  pwmanently  done,  if 
the  house  can  be  quickly  moved  to  a  new  uninfected  local- 

Most  chicken  coops  are  too  close,  too  heavy  and  too  in- 
convenient to  ciean.  Some  one  should  invent  a  'knock- 
down" brooding  codp  that  can  be  cleaned  readily  and  one 
that  will  not  easily  break  and  retain  firmness  and  solidity 
when  set  up. 

The  yards  and  runs  are  usuaH^^  too  small  and  insufScient 
in  number.  Poultrymen  can  greatly  lessen  their  work  by 
having  large  runs  or  yards  and  nmny  of  them. 

The  placing  of  20  to  40  chickens  in  a  small  yard  (say  5ft 
X  100  feet)  and  keeping  them  there  8  to  12  months  in  a 
year  is  one  of  the  means  of  intensifying  the  propagation  of 
intestinal  parasites  of  all  kinds.  The  degree  of  infestation 
of  a  yard  or  run  or  poultry  house  depends  upon  the  size 
the  number  of  poultry  kept  in  them;  the  length  of  time 
poultry  are  kept  in  them;  and,  to  some  extent,  on  weather 
conditions.  A  large  ffrea,  as  a  yard  or  pen,  will  not  become 
alarmingly  infested  with  intestinal  or  other  parasites  as 
quickly  as  a  small  area.  Likewise,  the  fewer  the  birds  and 
the  shorter  the  time  the  birds  are  kept  in  a  given  place,  the 
less,  in  dipgree,  the  infestation.  This  often  explains  why  a 
man  with  very  few  chickens  having  good  feed  and  wide 
range,  can  raise  fine,  healthy  birds.  But  when  this  same 
man  attempts  to  raise  a  large  number  on  a  small  range, 
yard  or  run,  he  fails  and  his  chickens  are  less  vigorous  or 
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liealthy  and  consequently  less  profitable.  The  number  of 
houses,  coops,  yards  and  runs  should  always  be  in  excess 
of  the  immediate  demands.  Suppose  a  man  has  yards,  runs, 
houses  and  coops  for  3  different  lots  of  chickens.  He  should 
at  least  have  3  extra  yards  and  runs  into  which  he  cuui^ 
shift  the  disinfected  houses  coops  and  birds  as  soon  as  the 
the  other  yards  or  runs  became  infested.  It  would  be  best 
to  have  yards  and  runs»  suflBcient  in  number  to  enable  the 
poultryman  to  make  three  or  four  shifts  before  coming 
around  or  back  to  the  first.  This  may  seem  extravagant 
but  it  is  the  only  means  by  which  you  can  breed  healthy, 
vigorous  birds  without  an  immense  outlay  in  cleaning  and 
disinfecting  yards  or  runs.  Immediately  after  vacating  a 
jSLvd  or  run,  plow  it  up  and  seed  it  down  to  wheat,  rye, 
-oats,  barley,,  cowpeas,  sorghum  or  anything'  that  will  make 
a  growth  upon  which  the  chickens  can  graze  when  brought 
back  to  this  yard  or  run.  Young  chicks  should  not  be  al- 
lowed to  range  over  gr»und  where  old  chickens  run;  if  it 
be  possible,  have  the  young  chicks  in  a  run  or  yard  where 
no  old  chickens  have  been  for  6  or  8  months.  This  will  pre- 
vent young  chicks  from  becoming  infested  with  round  worms 
and  tape  worms. 

In  purchasing  a  new  chicken,  or  a  new  lot  of  chkkens, 
have  them  confined  in  some  place  remote  from  the  liock  for 
one  to  four  weeks.  During  this  time  you  will  determine  the 
presence  or  absence  of  such  an  infectious  disease  as  fowl 
cholera.  This  precaution  may  save  your  flock  and  the  dif- 
ficulty of  disinfecting  houses  and  yards. 

Chicken  mites  are  the  most  common  pests  in  nests  and 
houses.  Cleanliness  is  the  best  means  of  preventing  their 
multiplication.  They  developed  best  in  filthy  nests  and  in 
cracks  and  under  boards  in  chicken  house.  Clean  the  house 
(move  if  portable)  and  then  spray  the  house  with  kerosene 
oil  emulsion.  If  possible  apply  tar  in  the  cracks  and  under 
roosting  boards  and  this  will  catch  many  which  escape  the 
«pray.    Clean  and  spray  the  infested  houses  and  coops 
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once  per-  week  and  dip  the  infested  chickens  in  weak  kero- 
sene oil  emulsion,  or  a  2  to  4  per  cent  creolin  solution. 
Never  dip  chickens  in  a  poorly  mixed  kerosene  solution.  It 
will  blister  the  skin,  li  the  kerosene  is  not  thoroughly  emulsi- 
sifted.  TTie  copper  sulphate  solution  if  applied  hot  will 
kill  mites.  It  should  not  be  applied  on  the  chickens. 

Every  farmer  or  poultryman  in  Alabama  should  take  one 
or  more  good  poultry  journals,  and  get  all  the  bulletins  on 
poultry  from  the  department  of  agriculture  at  Washington, 
D.  C  and  the  bulletins  on  poultry  published  by  the  state 
experiment  station  and  also  secure  Salmon's  book  on  Poul- 
try Diseases.  Please  report  to  me  all  the  outbreaks  of 
poultry  or  other  infectious  animal  diseases  that  may  occur 
in  your  vicinity  or  on  your  farm.  Make  these  reports,  at 
least  once  every  year. 

Kerosene  oil  emulsion  is  made  as  follows : 

Dissolve  1-2  pound  of  hard  soap  in  one  gallon  of  hot 
water;  add  2  gallons  of  kerosene  and  stir  or  chum  until  a 
milky  mixture  (or  emulsion)  is  formed :  now  add  8  to  10  gal- 
lons of  water;  stir  or  mix  with  a  spray  pump,  or  keep  the 
first  emulsion  of  soap,  water  and  kerosene  and  use  as 
much  of  it  as  you  desire  after  diluting  with  8  to  10  parts 
of  water. 

Copper  Sulphate  Solution. — Dissolve  4  to  6  pounds  of 
copper  sulphate  (blue  stone)  in  20  to  50  gallons  of  water. 
Spray  this  over  dusted  or  cleaned  boards,  walls,  nests  or 
other  places.  When  dry,  or  the  next  day,  whitewash  with 
spray  or  brush.  If  applied  hot  this  copper  su!pl»ate  solu- 
tion will  kill  miles. 

Government  White  Wash. — "Half  a  bushel  of  unslaked 
lime,  slaked  with  warm  water.  Cover  it  during  the  process 
to  keep  the  steam.  Strain  the  liquid  through  a  fine  siene 
or  strainer.  Add  a  peck  of  salt  previously  well  dissolved 
in  warm  water,  three  pounds  of  ground  rice  boiled  to  a 
thm  paste  and  stir  in  boiling  hot  a  half  pound  of  powdered 
Spanish  whiting  (Plaster  of  Paris)  and  a  pound  of  glue 
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which  has  been  previously  dissolved  over  a  slow  fire,  and 
add  five  gallons  of  hot  water  to  the  mixture.  Stir  well  and 
let  it  stand  for  a  few  days.  Cover  up  from  dirt.  It  should 
be  put  on  hot.  One  pint  of  the  mixture  will  cover  a  square 
yard  if  properly  applied.  Small  brushes  are  best.  There 
is  nothing  that  compares  with  it  for  outside  or  inside  work 
and  it  retains  its  brilliancy  for  many  years.  Coloring  may 
be  put  into  it  and  made  of  any  shade,  Spanish  brown,  yel- 
low or  common  clay.'' 

This  is  good  for  chicken  houses,  e1fc.,to  fill  up  small  cracks 
and  make  a  smooth  surface.  To  it  may  be  added  t\vo  pints 
of  cavbofic  acid,  which  will  make  ii  a  disinfecfant. 

List  of  a  few  dtugs  and  their  uses  for  the  pouHryman : 

For  Intestinal  .Worms : 

1.  fsolfite  infested  biifls  and  de«ti'i?y  or  d  smfeet  their 
droppings  while  being  treated. 

2.  Pmt  one  to  2  drams  of  copper  sulphate  in  each  gallon  of 
drinking  water,  for  one  week :  or 

3.  Powered  Pomganate  root  bark  (for  tape  w^rms)  fol- 
lowed h\  2  or  3  tablespoonf uls  of  castor  oil :  or 

4.  Oil  of  turpentine,  1  to  2  teaspoonfuls,  followed  in  4  to  S 
hours  with  castor  oil. 

5.  Powdered  santonin  in  5  to  8  grain  doses  is  especially 
good  for  round  worms. 

6.  Chopped-up  pumpkin  seed  for  tai)e  worms. 
For  worms  in  the  air  passages : 

1.  Turpentine  introduced  by  stripped  feather,    into  the 
windpipe. 

2.  Steaming  with  ereolin  and  turpentine  in  the  hot  water. 

3.  Feeding  garlic  in  the  food. 
For  Diarrhoea : 

1.  Subcarbonate  of  Bismuth.   1  to  4  grains.   2  to  3  times 
per  day ;  or 

2.  Pulv.  cinchona  bark.   1  to  2  grains  3  times  i)er  day  and 

3.  Quinine  1-8  to  1-2  grain  2  times  a  day. 

4.  Dry  feed  or  cooked  and  slightly  moist  feed. 
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CoBstipation : 

1.  Epsom  fcSalts. — 20  to  30  grains  in  1  tablespoonful  of 
water;  or 

2.  Castor  oil»  1  to  2  teaspoonf uls ;  or 

3.  Calomel,  1  to  2  grains ;  and 

4.  Soft  feed. 
For  Lice: 

1.  Lard,or  vaseline  over  head,  under  wings  and  around 
anus. 

2.  Dipping  in  15  per  cent,  kerosene  oil  emulsion;  or 

3.  Dipping  in  2  to  5  per  cent  creolin  solution. 

4.  Pyrethrum  powder  dusted  among  the  feathers. 

5.  Clean  nests  yards  and  houses. 
For  intestinal  disinfectant : 

1.  One-half  to  2  drams  of  copper  sulphate  in  one  gallon  of 
drinking  water;  or 

2.  One-half  to  2  drams  of  iron  sulphate  in  1  gallon  of 
drinking  water;  or 

3.  Salol  1-2  to  1  grain,  once  or  twice  daily. 

4.  Xai)thol  1-2  to  1  grain,  once  per  day  after  eating. 

5.  Resorcin  14  to  1-2  grain  once  per  day  after  eating 

6.  Hyposulphite  soda,  4  to  10  grains  in  one  tablespoonful  of 
water 

FOR  CHICKEN  MITES.  * 

1.  Lard  or  vaseline  on  legs,  feet  and  head  applied  once  or 
^wic-  per  week.  Wash  oflF  scales. 

2.  Kerosene  Emulsion  sprayed  on  Walls,  roosts,  floors  and 
nests  once  per  week  for  what  is  commonly  called  chicken 
mites  or  chicken  ticks. 

3.  Two  to  5  per  cent  creolin  solution  sprayed  on  same  plaoes 
as  (2). 

4.  Formalin  1  part  to  200  parts  of  water  sprayed  as  (2). 

5.  Corrosive  sublimate  (very  poisonous)  1  part  to  1000 
parts  of  water  sprayed  as  (2). 

6.  Boiling  hot  water  freely  applied  by  pouring  over  walls, 
roots,  nests  and  floor. 

7.  Clean  Chicken  house  every  day  until  mites  are  gone. 
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EXPERIMENT  WITH  OATS 


By 

J.  F.  DUGGAB. 


SUMMARY. 


Experiments  extending  over  a  period  of  ten  years  are- 
summarized  in  this  bulletin. 

The  oat  may  be  made  a  much  more  profitable  crop  in 
Alabama  than  it  now  is,  provided  farmers  will  make  the 
two  following  innovations  in  the  usual  method  of  caring 
for  the  crop;  (1)  Sowing  in  the  early  or  middle  fall.  (2) 
Applying  nitrate  of  soda  as  a  top  dressing  in  March,  or 
sowing  on  land  where  a  soil-improving  crop  like  cow  peas 
has  recently  grown. 

In  tests  of  varieties  extending  over  a  number  of  years 
there  was  little  difference  in  the  yields  of  Bed  Rust  Proof, 
Appier,  and  Culberson  when  sown  in  the  fall.  These  three 
Tarieties  are  practically  identical. 

When  sown  after  Christmas  the  Burt  or  May  oats  aver- 
aged 7  per  cent,  less  grain  than  did  the  Bed  Bust  proof 
variety. 

Turf  or  Grazing  oats  sown  in  November  afforded  only 
59  per  cent,  as  much  grain  as  Red  Rust  Proof  oats  sown 
at  the  same  time.  The  order  of  ripening  of  the  principal 
varieties  sown  in  the  fall  was  Burt,  Red  Rust  Proof,  and 
Turf. 

Red  Rust  Proof  oats  may  be  distinguished  from  other 
varieties  usually  grown  in  the  South  by  the  long  beards 
which  are  usually  present  on  both  grains,  by  the  brownish 
yellow  color,  by  the  plumpness  of  the  grain,  and  still  more 
positively  by  the  greater  length  of  the  tiny  hairs  or  bristles 
located  at  the  base  of  the  lower  grain. 
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Red  Rust  Proof  and  related  varieties  or  strains,  Appier 
and  Culberson,  constitute  the  best  general-purpose  type  of 
oats  for  this  region,  being  suitable  for  either  fall  or  Feb- 
ruary sowing,  and  having  stiffer  straw  and  greater  rust- 
resistance  than  any  other  variety  tested. 

The  Burt  oat, (synonym  May  oat),  is  chiefly  valuable  for 
its  earliness,  and  hence  for  sowing  at  a  rather  late  date  in 
spring.  When  sown  in  November  it  was  almost  completely 
winter  killed  in  the  severe  winter  of  1904-5,  but  it  was  un- 
injured during  the  mild  winter  of  1905-6. 

Winter  killing  of  oats  may  be  greatly  reduced  and  the 
crop  almost  insured  against  ordinary  winters  by  using  one- 
or  more  of  the  following  methods: 

(1)  Sowing  in  deep  drills. 

(2)  Sowing  in  October. 

(3)  Sowing  with  a  grain  drill. 

(4)  Use  of  a  roller  after  the  plants  have  been  heaved  and* 
their  roots  exposed. 

(5)  The  use  of  Turf  oats  in  the  northern  part  of  the  cot- 
ton belt. 

The  average  of  seven  experiments  made  in  seven  different 
years  shows  that  Red  oats  sown  in  November  averaged  11.3- 
bushels  per  acre  more  than  when  sown  in  February.  This 
is  a  profit  of  |5.65  per  acre,  or  an  increase  of  73  per  cent, 
as  the  result  of  sowing  in  the  fall.  October  is  advised  for 
fall  sowing,  and  the  first  few  days  in  February  for  spring 
sowing  in  this  latitude. 

Oats  so\vn  in  deep  furrows,  about  two  feet  apart,  yielded 
more  than  broadcast  sowing,  the  increase  being  3.2  bushels 
per  acre  when  the  deep  furrows  were  only  partly  filled,  and 
2.3  bushels  when  the  furrows  were  almost  completely  filled. 
Planting  in  deep  furrows  only  partially  filled  is  recommenc- 
ed only  for  well-drained  soils. 

Smut  of  oats  can  be  entirely  prevented  by  moistening  the* 
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«eed  in  a  mixture  of  one  ounce  of  formalin  and  three  gallons 
-of  water. 

Nitrogenous  fertilizers  have  been  much  more  profiteble 
4:han  phosphate  or  potash  on  the  sandy  and  loamy  soils 
-at  Auburn,  but  it  is  recommended  that  on  such  soils  at 
least  100  pounds  of  acid  phosphate  be  applied  at  the  time 
of  sowing  oats. 

Among  the  various  nitrogenous  fertilizers  a  pound  of 
nitrogen  or  a  dollar  of  investment  has  been  most  effective 
in  nitrate  of  soda,  and  somewhat  more  effective  in  the  form 
of  cotton  seed  meal  than  of  cotton  seed.  When  either  cot- 
ton seed  or  cotton  seed  meal  is  used  it  should  be  applied 
at  the  time  of  sowing,  but  nitrate  of  soda  is  most  useful 
when  used  in  March  after  growth  begins. 

Barnyard  manure  greatly  increased  the  yield  of  the  ciop 
of  oats  to  which  it  was  applied,  and  exerted  some  effect  on 
the  next  crop.  In  one  experiment  it  required  43.1  pounds 
of  nitrate  of  soda  and  103  pounds  of  acid  phosphate  (cost- 
ing together  fl.93)  to  afford  the  same  increase  as  one  ton 
of  fine,  fresh,  unleached  horse  manure. 

In  thirteen  experiments  with  nitrate  of  soda  the  yield 
and  total  profit  per  acre  increased  with  the  amount  of  ni- 
trate applied  up  to  200  pounds  per  acre.  However,  the 
smaller  applications  were  more  economical.  The  cost  of. 
nitrate  of  soda  required  to  produce  one  additional  bushel 
of  oats  was  14.5  cents  from  the  use  of  63  pounds  per  acre; 
17.7  cents  when  nitrate  was  applied  at  the  rate  of  100 
pounds,  and  21.1  cents  when  200  pounds  of  nitrate  of  soda 
was  used  per  acre.  The  smallest  application  afforded  k 
profit  over  the  cost  of  fertilizer  of  249  per  cent.;  the  use 
of  100  pounds  of  nitate  per  acre  returned  a  profit  of  206 
per  cent,  on  the  cost  of  the  fertilizer,  while  the  heaviest  ap- 
plication resulted  in  a  net  profit  of  140  per  cent.  The 
three  different  amounts  of  nitrate  of  soda  gave  profits  per 
acre  of  f4.73  for  the  light  application,  f6.19  for  the  100- 
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pound  application,  and  {^.40  for  the  200-pound  application^ 
Sixty  to  100  pounds  of  nitrate  of  soda  is  recommended  to 
be  applied  as  a  top  dressing  to  oats  in  March. 

No  nitrogen  need  be  purchased  for  oats,  provided  the  oats 
ie  sown  after  a  crop  of  cow  peas,  velvet  beans,  peanuts,  or 
soy  beans,  all  of  which  crops,  whether  only  the  stubble  or 
the  entire  growth  was  plowed  under  for  fertilizer,  afforded 
an  increase  in  the  succeeding  oat  crop  of  from  6.2  to  33.6 
bushels  per  acre.  From  5  to  15  bushels  increase  in 
the  succeeding  oat  crop  is  considered  an  average  result  of 
the  use  of  the  stubble  or  vines  of  leguminous  crops  employed 
as  fertilizer. 


Official  estimates  credit  Alabama  with  only  197,787  acres 
of  oats  in  1904,  as  compared  with  2,791,811  acres  of  com. 
Is  there  any  adequate  reason  why  the  farmers  of  Ala- 
bama should  plant  only  one  acre  of  oats  for  every  fourteen 
acres  of  com?  For  the  ten-year  period  ending  with.  1904, 
the  average  yield  of  com  in  Alabama  was  12.7  bushels,  and 
the  average  yield  of  oats  was  13.9  bushels.  Reducing  both 
to  pounds,  we  have  a  yield  of  714  pounds  of  shelled  com 
and  445  pounds  of  threshed  oats  per  acre. 

The  small  production  of  oats  per  acre  in  Alabama  would 
be  a  sufficient  reason  for  the  neglect  of  this  crop  were  no 
improvement  in  yield  practicable.  However,  it  is  a  compar- 
atively easy  matter  to  double  or  treble  this  yield,  and  at 
very  slight  expense,  as  indicated  in  the  experiments  de- 
scribed in  this  bulletin. 

In  view  of  present  and  prospective  agricultural  condi- 
tions in  Alabama  there  is  urgent  need  for  a.  very  great  ex- 
tension of  the  area  devoted  to  oats.  A  decreasing  supply  of 
labor  calls  for  an  increasing  proportion  of  crops  that,  like 
oats,  can  be  handled  largely  by  machinery,  and  that  require 
little  labor  per  acre.  The  continual  impoverishment  of  the 
soils  of  the  Southem  States  argues  for  the  more  general  In- 
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troduction  of  crops  tliat  will  improve  the  soil.   This  im- 
provement can  be  effected  universally  by  tke  growing  of  cow 
peas,  but  most  cotton  farmers  will  not  grow  any  consid-. 
erable  area  of  cow  peas  except  on  the  land  from  which  a  ^ 
crop  of  small  ^in  has  been  harvested.   Hencp  ^'^i^  hxte^^ 
sion  of  the  culture  of  the  small  grains  means  an^hujre^^, 
in  the  acreage  of  cow  peas,  soy  beans,  velvet  beans,  and  p^:^ 
nuts,  and  hence  the  upbuilding  of  the  soil,  v,^'- 

YIELD  OP  OATS  COMPARED  WITH  THAT  OP  CORN.  *j 

We  have  seen  from  a  preceding  paragraph  that  corn  and 
oats  average  respectively  in  Alabama  714  and  445  pounds 
per  acre.  This  comparison  is  scarcely  fair  to  oats,  for  the 
reason  that  this  crop  is  usually  assigned  to  the  poorest  land 
on  the  farm,  and  is  seldom  fertilized.  To  ascertain  the 
relative  yields  of  oats  and  com  on  adjacent  plQtg,  a  eatefni' 
study  has  l^^^^      "  Z  ^  '  ' 

maae  M  tte  result^  of  an  unpublished  rota- 
tfM  e3:periment  that  haSt  Wfeli  in  progress  on  the  station 
farm  at  Auburn  during  the  past  ten  years.  We  are  able 
to  make  a  satisfactory  comparison  for  three  years  when  all 
conditions  of  fertilization,  season^  and  time  of  sowing  were 
normal  or  identical  for  the  two  crops. 

The  average  yield  of  oats  from  fall  sowing  (October  16 
being  the  average  date  of  sowing)  was  24.6  bushels  per 
acre,  as  compared  with  13.8  bushels  of  com  planted  April 
6  to  8  each  year.  No  nitrate  of  soda  was  used.  '^^i. 

Reducing  both  crops  to  pounds  of  grain  per  acre  we  have 
787  pounds  of  threshed  oats  and  772  pounds  of  shelled 
corn.  This  indicates  that  the  yields  under  these  conditions 
were  practically  identical  in  the  following  rotation :  ^ 
Ist  year :  Cotton. 

2nd  year :  Com,  with  cow  peas  between  the  rows. 
3rd  year:  Fall  sown  Eed  oats,  followed  by  cow  peas. 
In  this  rotation  corn  has  a  slightly  more  favorable  posi- 
tion than  oats,  but  this  is  doubtless  offset  by  the  fact  that 
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the  fertilizer  used  was  not  the  one  which  affords  the  largest 
yield  of  oats. 

In  one  experiment  in  which  oats  were  compared  with 
other  small  grains,  all  sown  in  the  fall,  the  yields  were  as 
follows : 


Oats  versus  wheat  versus  barley  for  hay  and  for  grain  in 

1904, 


CROP. 

Yield  per  acre, 
Unthreshed.  |  Grain. 

Lbs. 

Lbs. 

Bus. 

2620 

990 

16.5 

Red  Rust  Proof  Oats  

1950 

1150 

36.0 

1400 

600 

12.5 

1400 

700 

21.9 

This  shows  a  greater  number  of  pounds  of  grain  yielded 
by  oats  than  by  wheat  or  bearded  barley.  However,  the 
weight  of  unthreshed  grain  and  straw  combined  was  great- 
er with  wheat,  which  indicates  that  wheat  affords  a  larger 
yield  of  hay  than  does  oats. 

In  a  comparison  of  Red  Rust  Proof  oats  and  Beardless 
barley  ^^t^  Febrjaary  25^  the  yield  of  oats  was  25 

bushels  (80rt  ponnas)  9nd  of  Beardless  oi:l:j  Ifflshelai 
(880  pounds),  the  yield  of  barley  being  greater  than  we  ordi- 
narily secure.. 

VABIBTIBS. 

While  the  list  of  varieties  of  oats  grown  in  the  Northern 
States  and  in  Europe  is  a  long  one,  there  are  but  few  kinds 
that  thus  far  have  proved  suitable  for  the  Gulf  States.  Our 
tests  of  varieties  have  been  concerned  almost  entirely  with 
the  standard  southern  kinds,  namely :  Red  Rust  Proof,  Ap- 
pier, Culberson,  Burt,  and  Turf  or  Winter  Grazing  oats. 
The  first  table  that  follows  gives  the  yields  of  varieties  sown 
in  the  fall.  The  average  date  of  sowing  has  been  November 
14,  which  is  too  late  for  maximum  yields,  and  especially 
much  too  late  for  the  Turf  oats.  The  next  table  gives  the 
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jields  resulting  from  sowing  oats  in  February  or  March^ 
the  average  date  of  these  spring  sowings  being  February 
20,  which  is  several  weeks  later  than  the  date  preferred  by 
the  writer  for  oats  sown  after  Christmas. 

The  third  table  following  is  calculated  from  the  other  two 
and  is  the  most  important  of  the  tables,  giving  the  relative 
yields  of  varieties  in  terms  of  percentage  and  average  re- 
sults of  experiments  extending  through  a  number  of  years. 


Tests  of  varieties  of  oats  soton  at  Auburn  in  the  fall. 


• 

Variety 

Per  ct. 
Grain 

Yield  per  acre 

Straw 

Grain 

Sown  Nov,  6,  1897 

Lbs, 

Bus, 

41. o 

1,800 

30.8 

oc5.  / 

1^057 

20.8 

42.9 

1,155 

27.1 

28.5 

lil29 

13.9 

29.6 

1,232 

16.1 

Dele  ware  Winter   .... 

30.4 

783 

10.6 

Sown  Nov,  23,  1899. 

Red  Rust  Poof  

48.6 

869 

13.5 

31.2 

769 

7.5 

Hatchett's  Black  

45  9 

675 

14.0 

Sown  Nov,  13,  1903. 

Red  Rust  Proof  

32.6 

1,320 

30.0 

37.8 

1,720 

32.7 

38.3 

1,440 

28.0 

vGray  Winter  or  (Va.  Gray)  

Sown  Nov.  10:  1904. 

32.5 

1,400 

21.0 

*Red  Rust  Proof  (spring"  strain)  

44.4 

1,120 

28.0 

52.0 

836 

28.3 

45.1 

1,144 

29.4 

Sown  Nov,  18,  1905. 

48.9 

2,080 

52.6 

37.4 

2,784 

52.0 

45.7 

2,068 

48.0 

Red  Rust  Proof  (fall  strain)  

47.7 

1,974 

48.4 

Sown  Nov.  14,  1905. 

1,784 

Burt  (av.fall  and  spring  strains)   

44.9 

46.1 

46.9 

1.880 

51.9 

Red  Rust  Proof 

1,575 

58.2 

(av.  fall  and  spring:  strains)   

468 

♦Partly  winter  killed. 
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Tests  of  varieties  of  oats  sown  at  Au6um  in  the  spring;.- 


Variety. 


Sown  Feb.  17,  1898. 

May  

Burt  

Gray  Winter  or  Turf 

Red  Rust  Proof  

Sozvn  Mar,  7,  1902. 

Burt  

Culberson  

May  

Red  Rust  Proot   

Sown  Feb.  5,  1903. 

Burt  

Culberson  —  

May  

Red  Rust  Proof  

Sown  Feb.  23,  1905. 

Red  Rust  Proof  

May  


Percent 
Grain. 


39.9 
41.7 
20.0 
42.9 

27.6 
43.1 
47.1 
33.6 

25.7 
34.3 
40.9 
33.3 

42,1 
36.4 


YIBI^D  PER  ACRE 


Straw  Grain 


i,bs. 
1,790 
1,658 

690 
1,276 

616 
620 
370 
870 

896 
557 
605 
880 

1,384 
1,929 


Bus. 
35.9 
41.4 

5.5 
306 

7.3 
14.7 
10.3 
13.7 

9.7 
9.1 
13.1 

13.7 

31.S 
35.0 


Relative  yields  of  grain  of  varieties  of  oats  at  Aubumj  tak- 
ing yield  of  Red  Rust  Proof  oats  as  100. 


Sown  in  November. 
Ra^  - 

— -  #i«at  Proof .. . 
Seardlejss  Red  . . . . 

Appier  

Culberson  

Early  Siberian. . . 

Gray  or  Turf  

Burt  

May  

Av.  Burt  snd  Nsiy  . 
Hatchett's  Black  . 
Deleware  Winter  . 
Sown  in  February, 
Red  Rust  Proof  . . 

Burt  

May  

Av.  Bur<  mA  NiLy 

Culberson  

Gray  or  Turf.  


8  I  ^ 


100 
88 


45 
52 


68 
31 

100 
135 
117 


100 


56 


104 


15 


100 

53 
75 


107 


100 
66 
100 


66 


100 


1C9 
•93 


70 


100 


100 


106  100. 


100 


111 


100 


109 


100 


108 


78 
81 


1^ 


100 
88 
106 

loa 

4S 
5^ 
93 
81 
89 

100 
85 

101 
93 
87 
15 


•Yield  reduced  by  smut. 

**DiflFerent  fields  and  different  dates  of  sowing. 
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The  last  table  deserves  careful  study. 

The  variety  Red  Rust  Proof,  also  known  as  Texas  Rust 
Proof,  Texas  Red,  and  simply  as  Red  oats,  has  in  these 
testSf  as  usual,  proved  worthy  of  its  position  as  the  most 
popular  or  standard  variety  for  the  Gulf  States.  It  ha» 
been  relatively  satisfactory  whether  sown  in  the  spring 
or  the  fall,  though  fall  sowing  is  decidedly  preferable  in  the 
central  and  the  southern  parts  of  Alabama. 

Appier,  a  selection  from  the  Red  Rust  Proof,  cannot  be  - 
distinguished  from  its  parent,  but  in  the  three  tests  made 
at  Auburn,  the  Appier  has  afforded  6  per  cent,  more  grain 
than  the  Red  oat. 

Culberson  is  also  like  Red  oats  in  appearance  of  grain, 
and  the  yield  when  sown  in  the  fall  has  averaged  the 
same.  With  us  it  proved  a  little  more  hardy  than  the  Red 
oat,  a  slightly  larger  proportion  of  the  Culberson  plants.  > 
surviving  the  trying  winter  of  1904-5.  It  is  apparenflj  a 
strain  of  the  Red  Rust  Proof  variety.  Both  Culberson 
and  Appier  are  at  least  equal  in  merit  to  the  parent 
strain. 

Winter  Turf,  also  variously  known  as  Gray  Winter,  Vir- 
ginia Gray  and  Myers'  Turf,  has  been  relatively  unproduc- 
tive here,  averaging  only  59  per  cent,  as  much  grain  as  Red 
oats  when  sown  as  late  as  November  14,  and  apparently  uot 
equaling  Red  oats  when  sown  at  its  proper  season,  Rfeptem  - 
ber  or  October.  Sown  here  in  the  spring,  the  Turf  oat  is 
an  entire  failure.  It  ripens  about  two  weeks  later  than 
Red  oats  sown  at  the  same  date,  and  hence  is  especially 
liable  to  fail  to  fill  out  well,  either  because  of  rust  or  of 
drought.  This  oat  is  only  to  be  considered  for  grazing 
or  hay,  or  for  grain  on  the  very  best  land,  or  in  those  local- 
ities  in  the  northern  part  of  the  cotton  belt  where  Red  oats 
are  usually  winter  killed.  It  has  been  recommended  as  a 
good  variety  to  sow  for  hay  with  hairy  vetch,  but  this  is 
only  true  on  rich  land,  for  on  our  poor  sandy  uplands  at 
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Auburn,  Turf  oats  do  not  throw  up  seed  stems  in  time  to 
support  the  slender  vetch  plants.  Here  we  find  that  a 
beardless  variety  of  wheat  or  the  Red  Rust  Proof  oat  makes 
a  more  satisfactory  combination  with  hairy  vetch. 

Burt  and  May  are  apparently  the  same  variety,  the  latter 
being  the  local  name  near  Auburn.  This  is  a  spring  variety 
and  is  seldom  sown  in  the  fall ;  however,  it  passed  without 
^ny  winter  killing  whatsoever  through  the  mild  winter  of 
1905-6,  and  afforded  an  average  yield  of  89  per  cent,  as 
much  grain  as  the  Red  oat.  In  the  severe  winter  of  1904-5 
only  5  or  10  per  cent,  of  a  stand  survived  from  a  sowing 
made  November  10,  1904.  When  sown  in  the  spring  the 
:grain  yield  of  Burt  or  May  oats  averaged  93  per  cent 
of  that  of  Red  oats,  some  years  the  advantage  being  with 
one  variety  and  some  years  with  the  other.  It  is  generally 
believed  that  Burt  can  safely  be  sown  later  in  the  spring 
than  Red  oats,  and  while  our  sowing  of  March  7,  1902,  does 
not  support  this  opinion,  yet  the  view  seems  reasonable 
and  correct  because  of  the  quicker  maturity  and  longer 
«traw  of  the  Burt. 

DESCRIPTIONS  OP  STANDARD  SOUTHERN  VARIETIES  OP  OATS. 

Eed  Rust  Proof: — Plants  medium  height;  straw  large 
and  strong;  berries  or  "grain"  bearded,  beards  borne  on 
both  grains  in  most  spikelets;  beards  large  and  long,  usually 
inserted  low  down  on  the  larger  grain,  that  is,  half  way 
between  the  base  and  the  extreme  tip,  but  nearer  the  tip 
on  the  small  grain ;  color  of  berries  yellowish-brown,  darker 
near  the  base,  and  darkening  on  exposure  to  moisture.  A 
characteristic  of  Red  Rust  Proof  oats  is  the  greater  length 
of  tlie  slender  bristles  or  hpjrs  at  the  base  of  the  spikelct 
(that  is  at  the  lower  end  of  the  larger  grain),  which  bristles 
in  other  varieties  commonly  grown  in  the  South  are  either 
wanting,  or  occur  on  only  a  few  of  the  spikelets,  or  are 
«horter  than  on  Red,  Appier,  and  Culberson  oats.  The 
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grains  are  very  large  and  very  plump.  This  variety  i» 
sometimes  attacked  by  rust,  but  is  less  injured  by  this 
disease  than  the  other  varieties  tested. 

Appier: — This  is  a  selection  from  the  Red  Rust  Proof 
oats,  and  most  of  the  spikelets  are  not  to  be  distinguished 
from  the  parent  variety.  As  grown  at  Auburn  in  1906  it 
was  even  less  uniform  than  the  Red,  containing  a  large 
admixture  of  black  grains  and  a  considerable  proportion 
of  spikelets  of  which  only  the  larger  grain  was  bearded. 

Culberson: — This  appears  to  be  a  strain  of  Red  oats^ 
The  straw  is  perhaps  a  little  taller.  The  grains  are  strong- 
ly bearded,  both  grains  being  usually  bearded.  In  color, 
size  and  plumpness  the  grain  is  not  distinguishable  from 
the  Red  oat.  The  bristles  at  the  base  of  most  spikelets  are 
relatively  long,  as  in  Red  oats. 

All  three  of  the  above  varieties,  constituting  the  Red  Rust 
Proof  group,  are  decidedly  mixed,  or  packing  in  uniformity 
of  grains,  which  indicates  the  need  of  breeding  for  pure 
strains,  a  work  that  this  station  now  has  in  progress.  In 
the  Red  Rust  Proof  group  about  half  the  weight  of  sheaf 
oats  consists  of  straw  and  half  of  grain,  though  the  pro- 
portion of  straw  exceeds  this  on  rich  land. 

Burt: — The  majority  of  spikelets  bear  one  bearded  and 
one  beardless  grain,  but  some  are  doubly  bearded  and  a 
few  entirely  beardless.  The  grains  are  more  slender  than 
those  of  Red  Rust  Proof  oats,  of  a  paler  cream  or  brownish- 
yellow  color.  Most  spikelets  have  only  short  bristles,  or 
none.  The  straw  is  taller  and  weaker  than  that  of  Red' 
oats,  and  the  date  of  ripening  is  earlier.  This  variety  is- 
tender  and  is  adapted  to  spring  sowing. 

Turf: — This  variety  is  beardless.  The  grains  are  slen- 
der, light  cream  or  gray  in  color,  of  a  lighter  shade  than 
Burt  oats,  and  the  two  berries  usually  break  apart  in. 
threshing.  The  percentage  of  grain  is  small,  there  being 
4i8ually  about  twice  as  much  straw  as  grain. 
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ttince  there  are  so  few  varieties  of  oats  adapted  to  the 
Golf  Htates,  it  is  important  that  some  distinguishing  marks 
be  found  bj  which  Southern  farmers  may  be  able  to  ideaiitj 
need  oats  of  a  few  leading  varieties.  With  this  end  in  view 
careful  examination  has  been  made  of  the  four  most  popular 
rarieties  in  the  South,  and  we  have  found  what  seems  to 
be  a  means  of  positively  distinguishing  the  seed  of  the  Bed 
Rust  Proof  group  from  the  other  well-known  southern  nr 
rieties.  The  greater  plumpness  of  grain  of  the  Bed  oats 
aind  the  larger  proportion  of  sp^kelets  in  which  both  grains 
are  bearded  will  serve  to  separate  the  Bed  oat  group.  A 
still  more  positive  indication  that  a  sample  of  oats  is  the 
genuine  Bed  Bust  Proof  is  the  presence  of  a  bunch  of  fine 
hairs  or  bristles  at  the  base  of  the  lower  grain  and  the 
greater  length  of  some  of  these  bristles  in  this  variety  than 
in  other  varieties  in  which  bristies  occur. 

WINTER  KILLING  OF  OATS. 

Oat  plants  from  sowings  made  in  the  fall  are  liable  to  be 
killed  by  cold  weather  at  any  date  between  December  1 
and  March  1  in  the  central  part  of  Alabama.  As  illustrat- 
ing the  earliest  and  the  latest  dates  on  which  severe  winter 
killing  has  occurred  within  the  memory  and  observation  of 
the  writer,  I  would  say  that  March  1,  1890,  was  one  of  the 
coldest  days  of  the  winter,  and  oats  growing  on  rich  land, 
which  had  already  thrown  up  tender  seed  stems,  were  en- 
tirely killed,  while  other  plants  at  an  earlier  stage  of 
|2frowth  were  severely  injured. 

The  earliest  date  recalled  on  which  oats  were  injured 
was  on  December  15,  1901,  when  the  temperature  suddenly 
dropped  below  the  freezing  point,  following  a  period  of 
heavy  rains.  There  were  severe  freezes  at  night  and  com- 
])lotP  thawing  during  the  day  fo/  nearly  a  week,  thus  afford- 
ing extremely  favorable  conditions  for  the  heaving  and 
Mlestmction  of  oat  plants. 

Tlie  lowest  temperature  ever  recorded  in  Alabama,  and 


Digitized  by 


71 


^.probably  the  mo^  *^omplete  destruction  of  oats  by  cold 
was  experienced  in  February,  1899,  when  on  the  station 

-^farm  .practically  all  Ked  oats  were  killed  except  near 
woods  or  protecting  fences,  where  a  part  of  a  stand  sur- 
vived.  That  cold  weather,  during  which  the  minimum  tem- 

iperature  was  —6  Fahrenheit,  not  only  killed  Red  oats,  but 

<rurf  oats  as  well. 

The  following  precautions  used  singly  or  together  will 
greatly  reduce  the  danger  of  winter  killing  and  practically 
insure  in  this  latitude  the  survival  of  a  fair  stand  of  oatB, 

jBx:cept  in  unusually  severe  winters: 

(1)  Sowing  the  seed  in  deep  drills  not  completely  cov- 

'^red,  as  discussed  in  a  later  paragraph. 

{2)  Sowing  in  October  so  as  to  give  the  plants  time  to 
form  a  strong  root  system  as  an  anchor  before  severe  freezes 
occur. 

(3)  Bowing  with  a  grain  drills  which  leaves  the  land 
slightly  ridged  and  the  plants  close  together,  thus  appar- 
ently furnishing  a  small  amount  of  mutual  protection. 

(4)  Passing  a  roller  over  a  field  on  which  the  plants  have 
been  heaved  and  the  white  roots  exposed  by  alternate  freezes 
and  thaws. 

(5)  The  sowing  of  Turf  oats,  which  are  hardier  than 
Hed  oats,  but  are  not  to  be  preferred  where  the  Red  oats 
rordinarily  succeed. 

Cold  weather  may  kill  oat  plants  in  either  of  two  ways, 
•directly  by  the  action  of  the  cold  on  the  foliage  and  crown 
«iOr  indirectly  by  the  heaving  or  lifting  effects  of  alternate 
freezes  and  thaws.  The  first  method  of  prevention  mention- 
ed above  is  effective  against  both  results  of  cold,  but  is 
chiefly  useful  in  preventing  heaving.  The  use  of  the  roller 
just  after  a  succession  of  freezes  is  intended  to  counteract 
the  results  of  heaving,  since  the  roller  presses  the  exposed 
crowns  into  contact  with  the  soil,  thus  favoring  the  devel- 
opment  of  new  roots,  We  have  repeatedly  used  this  method 
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with  good  results.  It  should,  however,  be  remembered  that 
the  use  of  the  roller  while  the  land  is  still  wet  may  result  in 
unduly  compacting  the  surface. 

Before  deciding  whether  it  is  Best  to  rely  chiefly  on  fall 
sown  or  on  spring  sown  oats  it  is  worth  while  to  recall  how 
many  complete  failures  due  to  winter  killing  and  how  many 
partial  killings  have  occurred  within  one  or  two  decades  in 
any  given  locality.  'Applying  this  test  to  the  fall  sown  Red 
Rust  proof  oats  on  the  Station  farm  at  Auburn  we  find  that 
during  the  past  eleven  years  there  has  been  but  one  winter 
in  which  practically  all  red  oats  have  been  killed,  namely 
in  1899.  In  1902  in  spite  of  the  trying  weather  of  the  pre- 
ceding December,  a  part  of  the  oats  on*  thij  Experiment  Sta- 
tion farm  afforded  a  fair  yield.  The  winter  of  1904-5  wa» 
perhaps  the  third  most  unfavorable  year  as  regards  winter 
killing.  Although  the  stand  was  very  much  thinned,  yet  the 
yields  of  our  variety  plots  that  year  averaged  about  28  }>iiab- 
els  per  acre.  It  is  believed  that  farmers  overestimate  the 
danger  of  winter  killing  of  oats  or  the  frequency  with  which 
the  stand  is  reduced  to  a  point  where  the  yield  would  be 
less  than  with  oats  sown  in  the  spring.  This  tendency  i» 
natural,  since  few  have  put  in  effect  the  above-mentioned 
measures  that  may  be  taken  to  reduce  the  amount  and 
frequency  of  winter  killing. 

TIME  TO  sow  OATS. 

A  large  proportion  of  the  oats  grown  in  Alabama  are 
sown  in  February.  While  this  may  perhaps  be  considered 
necessary  for  Red  and  Burt  oats  in  those  parts  of  the  state 
in  which  experience  indicates  that  fall  sown  oats  are 
usually  winter  killed,  yet  this  is  the  wrong  time  to  sow  most 
fields  of  Red  oats  in  the  central  and  southern  parts  of  the 
State.  Our  experience,  which  is  partly  tabulated  below,  indi- 
cates that  the  yield  from  fall  sowing  is  far  greater  than 
from  sowing  Red  oats  after  Christmas.   In  all  the  experl- 
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ments  tabulated  below  the  same  amount  of  fertilizer  was 
used  for  the  February  sowing  as  for  the  November  sowing, 
and  all  conditions  were  equal  except  the  date  of  putting  the 
seed  into  the  ground. 


Average  results  of  fall  sown  vs.  spring  soum  oats. 


fercent 

Increase 

Yield  of 

Yield  of 

of  grain 

DATE  OF  SOWING 

gfrain 

grain 

straw 

from 

in  sheaf 

per  acre 

per  acre 

fall 

oats 

sowing 

Experiment  No.  1. 

Percent. 

Bus. 

Lbs. 

Bus. 

November  18,  18%  

45 

21.7 

895 

7.9 

March  1,  1897  

43 

13.8 

587 

Experiment  No.  2. 

November  23,  1897   »  

38 

18.2 

9i58 

11. 

February  9,  1898  

47 

6.4 

228 

Experiment  No.  3. 

November  26,  1897   

43 

23.8 

994 

9.7 

February  9,  1898  

51 

14.1 

440 

Experiment  No.  4. 

November  13,  1902   

40 

27.2 

1328 

13.5 

February  5, 1903  

34 

13.7 

1024 

Ez1>eriment  No.  5. 

November  19,  1903  .  

57 

15.9 

384 

2.6 

February  23,  1904   

55 

13.3 

416 

Experiment  No.  6. 

November  10,  1904  

44 

•26.9 

1068 

-*5.l 

February  23,  1905  

43 

32.0 

1360 

Experiment  No.  7. 

November  14,  1905 

52 

53.8 

1560 

38  a 

February  16,  1906  

AversLge  7  Experiments  

15.0 

11.3 

♦Fully  25  winter  killed. 


The  average  of  seven  experiments  shows  a  gain  of  11.3 
bushels  or  73  per  cent  from  sowing  Red  oats  in  November 
as  compared  with  sowing  them  in  February.  tVho  caa 
afford  such  a  loss?  Who  would  not  arrange  to  pay  his  notes 
three  months  ahead  of  maturity  if  thereby  he  could  have 
43  per  cent  deducted  from  their  face?  The  two  cases  are 
arithmetically  the  same.  If  the  "turning  out"  of  cattle  by 
common  consent  in  winter  prevents  the  sowing  of  grain  in 
the  fall,  is  the  few  months*  winter  range  worth  the  sacrifice? 
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Otker  experience^  often  repeated^  lias  shown  us  that  the 
average  date  of  fall  sowing  in  the  table  above^  November 
17,  is  too  late  for  maximum  yields  of  fall  sown  oats.  We 
have  found  that  sowing  in  October  gives  a  larger  yield  and 
the  plants  endure  cold  better  than  do  plants  from  sowings 
made  in  November.  I  would  recommend  October  sowing, 
while  realizing  that  any  date  between  September  1  and 
November  15  may  afford  satisfactory  yields.  We  find  it 
advisable  to  discontinue  entirely  the  sowibg  of  oats  about 
the  first  of  December.  For  such  fields  as  must  be  sown  after 
Christmas  I  prefer  on  the  uplands  in  this  latitude  to  sow 
about  February  1.  For  oats. sown  after  Christmas  only  the 
richest  lands  are  suitable  and  these  are  needed  for  other 
crops.  On  the  other  hand,  oats  sown  in  the  fall  may  make  a 
profitable  crop  on  land  that  is  quite  poor,  provided  they  be 
judiciously  fertilized.  Thus  the  advantages  of  fall  sowing 
consist  of  (1)  a  much  larger  yield,  even  after  deducting 
the  losses  from  partial  winter  killing;  (2)  the  utilization 
of  poorer  land  by  the  fall  sown  crop,  (3)  the  employment 
of  teams  at  a  time  when  they  are  not  needed  in  preparation 
of  land  for  cotton  or  corn,  and  (4)  earlier  maturity  of  fall 
sown  oats,  permitting  the  use  of  the  crop  and  the  use  of  the 
land  at  least  two  weeks  earlier  than  when  oats  are  sown 
after  Christmas. 

METHODS  OF  SOWING  OATS. 

A  method  of  sowing  oats  that  has  proved  highly  satisfac- 
tory as  the  most  effective  known  means  of  avoiding  winter 
killing  consists  in  opening  deep  furrows  at  intervals  of  18  to 
24  inches  and  drilling  the  seed  and  fertilizer  in  the  bottom 
of  these  furrows,  barely  covering  the  seed  with  such  earth 
as  falls  in  as  the  one-horse  planter  and  fertilizer  distributor 
passes  along.  The  primary  object  is  to  reduce  the  amount 
of  killing  by  placing  the  plants  in  a  position  where  they  will 
not  be  heaved  by  alternate  freezes  and  thaws. 
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For  four  years  we  have  compared  this  method  with  a  mod- 
ilicatioE  of  the  same,  in  which  the  deep  furrows  were  cover- 
ed nearly  or  quite  full  after  the  sowing  of  the  seed,  and  witlr 
tooadcast  sowing. 

In  1900  a  harrow  was  run  over  all  plots  and  dragged  in 
more  dirt  than  was  intended.  That  year  the  "covered"  drills 
were  filled  and  the  oats  covered  by  the  use  of  scooters  on  a 
•double  stock.  In  1899-1900  the  drilled  oats  were  scarcely 
injured  by  cold,  while  the  broadcast  plots  lost  about  25  per 
■cent  of  their  plants,  and  yielded  far  less  grain  than  either 
method  of  drilling.  In  1904  the  broadcast  plots  lost  about 
20  per  cent  of  their  plants  from  winter  killing,  while  the 
loss  from  cold  in  the  drilled  plots  was  insignilcant ;  somt 
plants  in  the  deep,  partially  filled  furrows  were  injured  by 
«and  washing  in. 

In  1.905  there  was  some  loss  from  cold  on  all  plots,  this  be- 
ing estimated  at  20  per  cent  on  the  broadcast  plots,  10 
per  cent  on  the  plots  sown  in  filled  furrows,  and  only  5  per 
•cent  in  furrows  only  partially  filled. 

In  the  average  results    and  in  three  out  of  four  yearn 
drilling  oats  in  furrows  two  feet  apart  yielded  decidedly 
more  than  did  the  sowing  of  the  seed  broadcast  on  the  plow- 
ed ground  and  covering  with  a  disc  harrow  oi  other  similar 
implement. 

No  very  severe  winter  occurred  while  this  test  wiiH  in  prog- 
ress, which  probably  accounts  for  the  practical  equality  in 
resistance  to  cold  of  the  plants  in  the  filled  and  in  the 
partly  filled  furrows. 

For  well  drained  soils  there  are  decided  advantages  in 
drilling  fall  sown  oats  in  deep  furrows,  especially  when  the 
winter  proves  severe.  It  is  advisable  where  practicable  to 
run  the  rows  perpendicular  to  the  line  of  the  coldest  winds, 
which  would  give  the  rows  a  direction  from  southwest  to 
northeast,  or  east  and  west. 

This  method  of  sowing  oats  in  deep  unfilled  furrows  in 
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eridentlj  not  adapted  to  prairie  or  otber  rery  stiif,  poorljr 
drained  soil,  where  standing  water  in  the  furrows  would 
drown  the  young  plants,  and  it  is  slower  than  sowing  broad- 
cast or  using  a  grain  drill. 

TieUU  of  oats  sown  broadcast  and  in  deep  furrows,  or  em- 
tirely  drilled. 


Yield  p^r  acre. 


Year 

Broad- 
cast 

8  in.  drill 

Deep  furrow, 
slight  cover- 
ing 

Deep  fur- 
row, covered 

Bus. 

B»s. 

Bus. 

1900 

19.9 

24.3 

29.1 

19D3 

26.4 

33.7 

25.7 

1904 

16.0 

19.2 

20.5 

1905 

34.6 

31.0 

32.3 

31.5 

Averaii^e 

242 

27.4 

26.7 

INCREASING  THE  HARDINESS  OP  OATS. 

In  a  severe  winter  the  oat  plants  that  survive  the  winter 
are  either  those  best  protected  by  their  location  or  else  those- 
possessing  in  themselves  a  special  degree  of  hardiness.  If 
we  could  plant  seed  only  from  plants  possessing  this  inher- 
ent hardiness  we  should  doubtless  be  able  within  a  few 
years  to  breed  up  a  variety  hardy  enough  to  endure  the  se- 
verest Winters.  The  Alabama  Experiment  Station  has  for 
several  years  been  engaged  in  this  attempt  to  increase  the 
hardiness  of  our  ordinary  Red  Rust  Proof  oats  towards  cold^ 
Since  we  cannot  separate  those  plants  whose  survival  of 
winter's  cold  is  merely  accidental,  or  due  to  their  environ- 
ment, from  those  planst  that  have  in  themselves  speciaJ 
hardiness,  our  task  will  doubtless  take  many  years  for  it» 
accomplishment.  For  though  we  select  each  year  from  plant» 
that  survived  the  previous  winter  and  whose  ancestors  snr^ 
vived  still  earlier  winters,  yet  among  these  continuously 
hardy  plants  are  many  tender  plants  that  have  endured  the 
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<rold  merely  because  of  favorable  environment.  It  wilt  re- 
-quire  the  recurrence  of  several  severe  winters  to  eliminate 
-all  the  tender  plants. 

In  thus  breeding  the  oat  plant  for  improvement  in  hardi- 
ness we  also  had  an  opportunity  to  ascertain  whether  seed 
oats  for  sowing  in  the  fall  should  come  from  a  strain  sown 
^ch  year  in  the  fall  or  indifferently  from  either  fall  or 
spring-sown  ancestry.  The  following  table  presents  the  re- 
sults of  this  inquiry  to  date. 


Yields  of  oats  from  sowing  in  the  fall  seed  from  fall-soton  v$* 
spring-soton  ancestry. 


Year 

Variety 

Date 
of 
sow  ins: 

Yield  per  acre 

Fall 
strain 

Spri  ngr 
strai  n 

Straw 

Grain 

Straw 

Grain 

Bus. 
28.6 
11.3 
27.7 
33.7 
31.0 
51  0 
62.5 
46.5 

26.5 

1898 
1903 
1904 
1905 
1905 
1006 
1906 
1906 

Red  RustI  Proof  

Nov.  6 
Nov.  13 
Nov. 
Nov.  5 
Nov.  5 
Nov.  18 
Nov.  14 
Nov.  14 

Lds. 
1050 
1110 
960 
1352 
1256 
1936 
1560 
1676 

Bus, 
25.3 
21.3 
30.0 
35.5 
31.0 
50.9 
53.8 
45.6 

Lbs. 
996 
505 
888 
1160 
1128 
2112 
1590 
1892 

Red  Rust  Proof     

Red  Rust  Proof  

Red  Rust  Proof  (Broadcast).... 
Red  Rust  Proof  (8-ia.  drills). 
Red  Rust  Proof  (8-in.  drills).. 
Red  Rust  Proof  (8-in.  drills).. 
Burt  „  

Average   

1223 

36.7 

1283 

Thus  far  the  difference  in  yield  is  slight  and  accidental  be- 
tween a  strain  of  oats  that  for  several  years  has  been  con- 
tinuously sown  in  the  fall  and  other  oats  descended  from 
-crops  alternately  sown  in  fall  and  in  spring.In  the  above 
table  the  fall  strain  of  Red  Rust  Proof  oats  has  been  continu- 
ous, having  been  sown  in  the  fall  of  1902,  1903,  1904,  1905: 
In  1902  the  fall  sown  seed  were  from  the  station  farm  whei^ 
nearly  all  the  oats  are  sown  in  the  fall,  and  hence  the  habit 
of  growing  in  winter  extends  back  at  least  five  years  prior 
to  1902.  The  "spring  strain"  seed  oats  does  not  represent 
a  continuously  spring  sown  ancestry,  but  usually  only  on0 
^neration  of  spring-sown  oats.  This  experiment  with  Red 
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oatQ  will  be  continued.  Until  we  can  accumulate  conclusive 
data  we  can  advise  only  on  theoretical  considerations.  These 
suggest  the  probable  advisability  of  sowing  in  the  fall  seed, 
from  a  strain  that  for  several  years  has  been  sown  in  the 
jalL  This  is  another  argument  for  saving  one's  own  seed 
oats,  for  we  seldom  know  whether  purchased  seed  oats  are 
accustomed  to  fall  or  to  spring  planting  nor  whether  grown, 
in  or  near  this  latitude. 


Smut  is  almost  universally  present  in  the  oat  fields  of 
Alabama,  blackening  many  of  the  heads  and  reducing  the 
yield  from  5  to  30  per  cent.  It  can  be  prevented  easily  and 
cheaply.  Several  methods  may  be  used,  the  most  convenient 
being  the  use  of  formalin.  Unfortunately  this  useful  mater- 
ial is  not  generally  found  in  the  smaller  drug  stores  but 
may  be  ordered  from  wholesale  drug  stores  through  local 
druggists.  The  cost  should  not  exceed  one  dollar  per  pound 
including  express  charges,  and  in  large  amounts  the  cost 
is  much  lower.  Pour  one  ounce  of  this  liquid  formalin  into 
three  gallons  of  water.  Into  this  liquid  the  oats  may  be 
dipped  and  then  drained  and  spread  out  to  dry,  or  the 
liquid  may  be  sprinkled  over  the  pile  of  oats  until  the  grains 
are  thoroughly  moistened.  Then  the  pile  of  treated  seed 
should  be  kept  covered  from  two  to  ten  hours,  so  that  the 
gas  generated  may  destroy  the  germs  or  "seed"  of  smut, 
which  are  present  on  the  oat  kernel.  One  ounce  of  formalin 
will  treat  *a  number  of  bushels  of  oats,  making  the  cost  only 
a  few  cents  per  acre.  The  saving  or  increase  in  the  crop^ 
will  usually  be  from  8  to  20  per  cent,  or  say  2  to  8  buahels^ 
per  acre.  We  cannot  afford  to  plant  oats  without  this  or 
equivalent  treatment. 

In  case  formalin  is  not  quickly  obtainable  smut  in  oats^ 
may  be  destroyed  by  the  following  method :  Obtain  an  ac- 
curate thermometer.    A  dairy  thermometer  costing  25  to 
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60  cents  will  usually  answer.  Then  dip  the  bags  of  seed 
oats  into  hot  water  which  must  be  kept  at  a  temperature 
of  about  132  degrees,  not  dropping  below  130  nor  running 
above  135  degrees  Fahrenheit.  Keep  the  oats  in  this  hot 
water  for  ten  or  twelve  minutes,  stirring  them  so  that  evety 
grain  becomes  heated.  Then  remove  the  sack  of  oats  and 
dip  into  cold  water.  After  this  cooling  the  oats  should  be 
spread  out  to  dry,  never  spreading  them  on  a  floor  on  which 
untreated  seed  oats  have  been  stored. 


It  is  a  custom  far  too  common  in  Alabama  to  sow  oats 
without  any  fertilizer.  The  experiments  here  recorded 
show  that  it  pays  to  fertilize  oats,  and  that  the  most  prof- 
itable fertilizer  is  one  that  is  rich  in  nitrogen.  Omitting 
the  long  table  of  figures,  the  conclusions  drawn  from  av- 
erage results  of  a  number  of  years'  experimentation  in  Au- 
burn are  here  given.  On  our  sandy  and  loam  soils  rather 
heavily  fertilized  with  complete  commercial  fertilizers  for  a 
number  of  years,  the  results  were  briefly  as  follows:  Pot- 
ash was  practically  useless;  acid  phosphate  was  of  sec- 
ondary importance,  while  nitrogen  in  whatever  form  appli- 
ed, whether  as  stable  manure,  cotton  seed,  cotton  seed  meal,, 
or  nitrate  of  soda,  gave  a  considerable  increase  in  the  yield 
of  oats. 


For  several  years  an  experiment  has  been  in  progress  to 
determine  the  increase  in  various  crops  due  to  the  applica- 
tion of  manure  during  the  current  or  previous  season.  Only 
such  of  these  data  as  bear  on  the  oat  crop  are  here  given^ 
In  the  winter  of  1900  heavy  applications  of  cattle  manure, 
obtained  by  the  use  of  a  ration  of  cotton  seed  meal  or  of 
cotton  seed,  were  applied  to  fall-sown  oats.  The  following 
table  shows  the  results  obtained  the  flrst  year,  in  which  the 
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increase  in  yield  was  29.6  or  31.5  bushels  of  oats  per 
acre: 

Immediate  or  first  year  effect  of  cattle  manure  applied  to 

oat9. 


Manure  per 
acre. 

Lbs, 
43740 
30600 

No  manure 


Manure  from 
feeding. 

C.  S.  Meal,  etc. 
Cotton  Seed,  etc. 


Yield  per 
acre. 
Bus. 
40.7 
38.8 
9.2 


Increase  per 
acre. 
Bus, 
31.5 
29.6 


The  next  year  oats  were  again  grown  on  the  same  field 
without  additional  fertilizer. 


Manure  per  acre 
previous  year 
Lds. 
43740 
30600 


Yield  per  acre 
second  year. 
Bus. 
37.5 
28. 


Increase  per  acre 
second  year. 
Bus 
26. 
16.5 


Even  on  this  sandy  soil  a  heavy  application  of  stable 
manure  gave  a  large  increase  in  the  second  crop  of  oats,  as 
well  as  in  the  crop  to  which  it  was  directly  applied.  The 
important  matter  is  to  determine  what  increase  in  crop 
was  afforded  by  each  ton  of  manure,  and  this  information  is 
contained  in  the  following  table,  which  deals  not  only 
with  this  experiment,  but  with  two  others  in  which  very 
light  applications  of  horse  manure  were  employed. 

Increase  in  first  and  second  crops  of  oats  per  ton  of  manure. 


^2 
n  p 

Kind  of  Manure 

Increase  per  ton  of 
manure 

First 
year  oats 

Second 
year  Oats 

Total  2 
years  Oats 

Tons 

Bus. 

Bus, 

Bus. 

21.87 

Cattle;  from  feeding  c.  s.  meal,  etc. 

1.4 

1.2 

2.6 

IS  3 

Cattle;  from  feeding:  cotton  seed, etc. 

1.9 

1.1 

3.0 

6.2 

Cattle;  from  feeding  c.  s.  meal,  etc. 

1.6 

.5 

2.1 

2.' 

8.8 

2.0 

9.8 
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From  the  above  table  it  will  be  seen  that  where  heavy  appli- 
nations  of  rich  cattle  manure  were  made  to  oats  the  aggre- 
gate increase  in  yield  of  the  two  following  crops  was 
-2.S  bushels  per  acre  and  that  of  this  the  secondyear's  increase 
accounts  for  more  than  one  bushel.  On  the  other  hand, 
when  only  two  tons  per  acre  of  horse  manure  was  used  the 
increase  the  first  year  averaged  9.3  bushels  per  acre.  This 
illustrates  the  greater  efficiency  per  ton  of  the  smaller 
japplications,  though  the  broadcast  application  of  less  than 
:four  tons  per  acre  is  scarcely  practicable  even  by  the  use  of 
the  manure' spreader.  This  expensive  piece  of  farm  machin- 
«ery  is  needed  where  large  amounts  of  manure  are  to  be  dis- 
ixibuted,  for  it  greatly  reduces  the  amount  of  labor  in  hand- 
ling manure,  pulverizes  the  material  finely,  and  enables  a 
lighter  application  to  be  made  where  this  is  desired,  the 
lighter  application  and  the  finer  pulverizing  makint?  a  given 
amount  of  manure  go  further  and  afford  a  larger  increase 
in  crop  yield. 


In  three  experiments  made  in  as  many  different  years  we 
liave  compared  200  pounds  of  cotton  seed  meal  with  434 
pounds  of  cotton  seed,  both  furnishing  equal  amounts  of  nit- 
rogen and  both  being  applied  at  the  time  of  planting  in  the 
fall.  In  every  case  cotton  seed  meal  has  given  larger 
yields,  the  excess  resulting  from  the  use  of  meal  as  compar- 
ed with  seed  being  in  different  years  respectively  2.1,  .7 
.:and  11.8  bushels  of  oats  per  acre,  which  would  give  an  aver- 
age advantage  of  4.9  bushels  per  acre  to  the  meal.  If  we 
reject  the  last  figure  as  being  so  large  as  to  excite  suspicion 
-of  error  we  still  have  an  average  advantage  of  1.4  bushels 
per  acre  in  favor  of  the  cotton  seed  meal. 

While  cotton  seed  has  long  been  recognized  as  an  excel- 
lent fertilizer  for  oats,  especially  when  used  in  large 
amounts,  the  increased  price  of  cotton  seed  and  the  superior 
effects   of  an   equal   value   of  nitrate  of  soda   on  oats 


COTTON  SEED  VERSUS  COTTON  SEED  MEAL. 


82 


make  it  unadvisable  to  apply  cotton  seed  to  the  oat  crop  if 
nitrate  of  soda  can  be  purchased. 

Since  the  fertilizer  requirements  of  wheat  and  oats  are 
presumably  about  the  same,  I  would  add  that  in  similar 
experiments  with  wheat  cotton  seed  meal  gave  a  slightly 
larger  yield  than  cotton  seed,  both  used  in  the  amounts- 
mentioned  above. 

NITRATE  OF  SODA  AS  A  FERTILISER  FOR  OATS. 

Numerous  experiments  made  under  the  writer's  direction 
both  on  sandy  loam  soil  at  Auburn  and  on  stiff  lime  lands 
at  Uniontown  show  that  this  is  by  far  the  most  effective- 
commercial  fertilizer  for  oats.  The  following  table  afforda 
means  of  comparing  nitrate  of  soda  with  cotton  seed  meal, 
cotton  seed,  and  stable  manure,  which  are  the  principal 
sources  of  fertilizer  nitrogen  available  to  the  southen 
farmer. 

Cotton  seed  meal,  cotton  seed,  nitrate  of  soda,  and  manure 
as  fertilizers  for  eats. 


> 

I 

0 


FERTILIZER 


Lds. 
\  200 
'{  240 
\  434 
}  240 
240 
\  100 
)  240 
(  100 
i  240 
4000 1 


Yield  and  increase  per  acre 


Cotton  seed  meal 
Acid  Phosphate 

Cotton  Seed  ) 
Acid  Phosphate  { 

Acid  Phosphate    .  . .  . 

Nitrate  of  Soda(in  spnng)  } 
Acid  Phosphate  f 
Nitrate  of  Soda(at planting)  } 

Acid  Phosphate  f 
Manure  


1901 


I 


1906 


1 

Lds. 
827 

774 
532 
1130 

1222 
115234  4 


p3  D 
^  ^  93 

S  a 


Bus 
24.9 

24.2 
16.9 
36  3 

36.0 


Bus. 
8.0 

7.3 
0.0 
19.4 

19.1 
17,5 


1788 

1136 
1160 
1776 

2128 


Bus 
42.9 

32.1 
29.9 
55.8 

54.4 


Bus. 
13.0 

2.2 
0. 
25.9 

24.5 


3  3^ 


C  1 


iM.tM  Mul lift    infliiin  tamHt^k. 


Bus, 
10.5 

4.a 

22,7 
21.8 


Referring  to  the  figures  in  the  preceding  table,  we  have 
the  following  comparison  between  the  results  of  2  tons  of 
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fine  horse  manure  and  an  application  of  100  pounds  •!  ni- 
trate of  soda  together  with  240  pounds  of  acid  phrsphat^^^ 
the  phosphate  being  applied  at  time  of  sowing  in  the  fall 
and  the  nitrate  being  applied  as  a  top  dressing  in  March» 
With  two  tons  of  fine  horse  manure  applied  in  the  fall 
the  average  increase  was  19.6  bushels  of  oats  per  acre ;  with 
the  commercial  fertilizer  mixture  the  average  increase  wa» 
22.7  bushels  of  oats.  In  other  words  equal  first-year  results 
were  obtained  from  the  use  of  one  ton  of  manure  as  from 
43.1  pounds  of  nitrate  of  soda  aided  by  103  pounds  of  acid 
phosphate.  With  nitrate  at  f60  and  phosphate  at  fl2.50 
per  ton  these  amounts  of  commercial  fertilizer  cost  fl.93. 
Hence  the  farmer  could  afford  to  invest  at  least  this  amoun* 
in  the  production  or  purchase  and  very  thin  distribu- 
tion of  one  ton  of  fresh  unleached  horse  manure,  and  still 
be  ahead  by  the  greater  effect  of  manure  than  of  chemicals 
after  the  first  year.  We  have  seen  in  a  preceding  paragraph 
that  the  second  year  effect  of  a  ton  of  manure  on  our  ^-andy 
loam  soils  is  equivalent  to  more  than  one  bushel  of  oats 
per  acce. 

While  the  application  of  stable  manure  to  oats  on  poor 
land  is  to  be  commended,  yet  the  limited  supply  of  this  ma- 
terial makes  it  necessary  for  the  farmer  to  purchase  nitro- 
gen in  commercial  fertilizers.  Probably  even  better  use 
for  manure  can  be  made  than  to  apply  it  on  oats,  thus 
making  it  necessary  to  purchase  nitrate  of  soda  for  oats 
and  other  small  grain. 

The  following  table  shows  the  results  of  13  different  exper- 
iments conducted  under  the  writer's  direction  at  Auburn 
and  Uniontown,  Ala.,  and  bearing  on  the  effects  of  nitrate 
of  soda  applied  in  March  as  a  top  dressing  for  oats : 
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Date  of 
oats 

llAmt.  of  ni- 
trate per 
II  acre 

X/alC  Ol 

applying^ 
nitrate 

Yield  per 
acre 

Increase  due 
to  nitrate 

J^all  sown 

Lds. 

Bus. 

Bus, 

Ptfrcent 

1904 

Nov.  4, 

200 

March 

49.5 

32.3 

188 

*1903 

Oct. 

200 

March 

43.8 

25.3 

137 

Av. 

200 

46.7 

288 

163 

1906 

Nov.  20 

120 

March  13 

34.2 

21.8 

176 

1901 

Nov.  15 

100 

March  18 

36.3 

19.4 

116 

1906 

Nov.  15 

100 

March  13 

55.8 

22.7 

69 

*1903 

Oct 

100 

March 

34.0 

14.8 

77 

•1904 

Nov.  4 

ICO 

March 

42.3 

17.0 

67 

Av. 

too 

42.1 

18.5 

82 

1896 

Oct. 

80 

March  28 

29.3 

12.9 

79 

1906 

Nov.  20 

60 

March  13 

28.0 

15.6 

126 

1904 

Ndv.  4 

50 

March 

29.0 

11  3 

64 

Ay. 

63 

28.78 

13.3 

90 

Spring- sown 

18% 

Jan.  27 

120 

March  28 

20.3 

9.9 

95 

♦1903 

March  19 

80 

29.0 

8.0 

38  . 

1900 

Feb.  20 

76 

March  25 

19.7 

7.4 

60 

Av. 

92 

23, 

8.4 

64 

*On  stiff  lime  land  at  Uniontown;  from  Bui.  22,  Ala.,  Cane- 
brake  Exp.  Station,  by  J.  F.  Du^^gar  and  J.  M,  Richeson. 
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Jn  the  following  table  the  preceding  da^a  are  no  arranged 
as  to  show  average  results  from  the  use  of  different  amounts, 
of  nitrate  of  soda  on  oats : 


Increase  and  profit  from  nitrate  of  soda  and  cost  of  fer-- 
tilizer  per  bushel  of  increase. 


Nitrate  of 
soda  per 
acre 

Inc'ase  due 
to  nitrate 
per  acre 

Profit  per 
acre  from 
nitrate 

Inc'ase  due 
to  nitrate 

Lrbs  nitrate 
per  bushel 
of  increase 

Cost  per  bu. 
of  increase 

Year 

Soil 

Lbs. 

Bus. 

$ 

Per  ct 

Lbs. 

$ 

Fall  sown 

200 

32.3 

10.15 

188 

6.2 

0.186 

1904 

Lime 

200 

25.3 

665 

137 

7.9 

0.237 

1903 

Lime 

Av.2D0 

28.8 

8.40 

163 

7.0 

0.211 

120 

21.8 

7.60 

176 

5.5 

0.165 

1906 

Sandy  loam 

100 

19.4 

6  70 

115 

5.2 

0.156 

1901 

Sandy  loam 

100 

22  7 

8.35 

69 

4.4 

0.132 

1906 

Sandy  loam 

100 

14.8 

8.40 

77 

6.9 

0.207 

1903 

Lime 

100 

17.0 

4.50 

67 

7.1 

0.213 

1904 

Lime 

Av.  too 

18  5 

6.19 

82 

5  9 

0.177 

80 

12.9 

4.05 

79 

6.2 

0.186 

18% 

Sandy  loam 

60 

15.6 

6.00 

126 

3.9 

0.117 

1906 

Sandy  loam 

50 

11.3 

4.15 

64 

-  4.4 

0.132 

1904 

Lime 

Av:50to80 

13.3 

4.73 

90 

4.8 

0.145 

Spring  S, 

120 

9.9 

1.35 

95 

12.1 

0.363 

18% 

Sandy  loam 

80 

8.0 

1.60 

38 

10.0 

0.300 

1903 

Sandy  loatn 

76 

7.4 

1.42 

60 

10.3 

0.309 

1900 

Sandy  loam 

Av.  Sp.  S. 

8.4 

1.45 

64 

10.8 

0.324 

In  the  above  table  the  figures  representing  the  averagefi^ 
are  highly  significant  and  worthy  of  careful  study.  They 
show  that  from  200  pounds  of  nitrate  of  soda  the  average 
increase  was  28.8  bushels  of  oats  per  acre;  from  an  appll- 
ing  63  pounds  of  nitrate  of  soda) ,  the  increase  was  13.3  bush- 
els; and  from  the  application  of  smaller  amounts  (averag- 
ing 63  pounds  of  nitrate  of  soda,  the  increase  was  13.3  bush- 
els of  oats  per  acre.  It  is  notable  that  when  nitrate  was^ 
applied  to  spring  sown  oats  the  results  were  less  favorable- 
than  when  used  on  fall  sown  oats,  the  application  of  an  av- 
erage of  92  pounds  of  nitrate  on  spring-sown  oats  giving  an^ 
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increase  of  only  8.4  bushels.  The  percentages  of  increased 
jield  were  respectively  163,  82,  90,  and  64. 

The  fifth  column  of  the  table  shows  the  number  of  pounds 
of  nitrate  of  soda  required  per  bushel  of  increase  of  yield, 
namely  7.1  pounds  where  200  pounds  per  acre  was  employ- 
ed, 5.9  pounds  where  the  application  was  100  pounds  of 
nitrate  of  soda,  and  4.8  pounds  w^hen  an  average  of  only 
63  pounds  of  nitrate  of  soda  per  acre  was  used  on  fall 
sown  oats.  These  figures  again  show  the  greater  relative 
•eflSciency  of  the  smaller  applications.  Notice  again  that  it 
takes  more  fertilizer  to  add  a  bushel  to  the  crop  in  the 
-case  of  spring  sown  oats,  namely,  10.8  pounds  of  nitrate  of 
soda  per  bushel  of  increase,  or  nearly  twice  the  fertilizer 
necessary  to  the  same  results  on  fall  sown  oats.  The  aver- 
age cost  of  nitrate  of  soda  to  make  one  bushel  of  increase 
was  21.1  cents  for  the  very  heavy  application;  17.7  cents 
when  100  pounds  of  nitrate  of  soda  was  applied,  and  only 
14.5  cents  when  a  very  light  application  was 
made  to  fall-sown  oats.  When,  however,  a  light  applica- 
tion of  nitrate  was  made  to  spring-sown  oats  each  bushel 
of  increase  cost  for  nitrate  of  soda,  32.4  cents,  a  further 
proof  of  the  greater  profit  from  fall  sown  oats.  If  we  will 
think  of  oats  as  worth  50  cents  per  bushel  we  will  notice 
that  after  deducting  the  cost  of  the  fertilizer,  each  bushel 
of  increase  made  by  fall-sown  oats  and  due  to  nitrate  of  so- 
da afforded  a  profit  of  from  28.9  cents  to  35.5  cents,  the 
greater  profit  per  bushel  being  obtained  from  the  smaller 
applications. 

After  all,  profit  is  the  important  consideration,  therefore, 
let  us  examine  the  financia?  returns  per  acre  from  the  use  of 
nitrate  of  soda.  After  deducting  the  cost  of  nitrate  of 
soda  at  the  rate  of  f 60.00  per  ton  we  have  left  a  profit  of 
f8.40  from  an  application  of  200  pounds  per  acre;  a  profit 
of  f6.19  from  an  application  of  100  pounds;  and  a  profit 
-of  14.73  from  a  light  application,  averaging  63  pounds  of 
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joitrate  of  soda  per  acre.  Surely  farmers  cannot  afford  to 
withhold  this  fertilizer  when  profits  like  these  can  be 
had  by  its  judicious  use. 

These  facts  appear  in  still  more  striking  form  when  we 
figure  the  percentage  of  profit  on  the  amount  invested  in 
initrate  of  soda.  When  this  fertilizer  was  used  at  the  rate 
of  200  pounds  per  acre  the  profit  on  the  fertilizer  invest- 
ment was  140  per  cent ;  206  percent  when  the  fertilizer  was 
used  at  the  rate  of  100  pounds  per  acre;  and  249  percent 
when  a  lighter  aplication  was  made  on  fall-sown  oats. 
These  last  figures  illustrate  the  general  tendency  of  fertil- 
izers to  return  the  largest  percent  on  the  investment  in 
fertilizers  when  used  in  small  amounts.  But  this  alone 
should  not  govern,  for  preceding  figures  have  shown  that 
heavier  applications  afford  a  greater  aggregate  profit  per 
^cre,  and  hence  are  advisable  for  the  farmer  who  has  abun- 
•dant  capital  to  invest  in  fertilizers. 

I  recommend  that  nitrate  of  soda  be  used  at  the  rate 
-of  from  60  to  100  pounds  per  acre,  according  to  the  amount 
that  the  farmer  can  afford  to  invest  in  fertilizers.  From 
such  an  iavestment  he  should  expect  to  realize  a  profit 
■of  J4.00  to  f6.90,  provided  the  application  be  made  to  fall 
sown  oats.  If  the  nitrate  be  used  on  spring  sown  oats  the 
profit  may  be  only  about  half  of  the  above  figures,  but  even 
here  fertilization  with  nitrate  of  soda  is  advisable. 


The  experiments  conducted  in  Auburn,  and  recorded  in 
Bulletin  No.  95  of  this  Station,  indicate  that  nitrate  of 
soda  should  be  applied  early  enough  to  give  at  least  55  days 
lefore  the  time  of  application  and  the  probable  date  ot 
harvesting  the  grain.  Any  time  in  March  is  suitable.  We 
have  found  nitrate  of  soda  applied  as  a  top  dressing  in 
March  more  effective  with  oats  and  wheat  than  when  put 
into  the  ground  with  the  seed  in  the  fall.  This  superiority 
•of  the  spring  application  has  been  greater  with  wheat  than 
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with  oais  and  much  greater  on  quite  sandy  soil  than  on 
gravelly  soil  containing  considerable  clay^  on  which  stiffer 
soil  both  fall  and  spring  applications  have  greatly  increased 
the  yield  of  oats. 

All  lumps  in  the  nitrate  of  soda  must  be  carefully  pul- 
verized. The  fertilizer  is  strewn  by  hand,  and  distributed 
as  evenly  as  seed  oats  or  seed  wheat  would  be.  No  covering 
or  harrowing  is  necessary.  This  fertilizer  is  so  readily 
soluble  that  a  small  amount  of  moisture  in  the  soil  wiU 
dissolve  it  and  carry  it  downward  to  the  plant  roots.  It 
is  best  to  sow  nitrate  of  soda  when  the  ground  is  somewhat 
moist,  but  one  should  avoid  applying  it  just  before  a  rain, 
which  might  wash  away  a  large  part  of  the  nitrogen.  Hence 
if  practicable  we  prefer  to  apply  nitrate  of  soda  just  as  the 
weather  clears  after  a  period  of  rainy  weather.  We  usually 
apply  this  fertilizer  to  oats  about  the  middle  of  March, 
though  application  at  any  date  within  that  month  is  satif^ 
factory. 

LEGUMINOUS  PLANTS  AS  FERTILIZERS  FOR  OATS. 

Cowpea  or  velvet  heart  stuhhle  or  entire  growth  as  fertiU- 
zers.  We  have  seen  that  of  the  commercial  fertilizers  the  one 
best  adapted  to  oats  is  nitrate  of  soda,  but  since  the  usa 
of  this  material  involves  a  cash  expenditure,  we  m;iy  well 
inquire  whether  some  fertilizing  material  produced  on  the 
farm  may  not  act  as  a  substitute.  The  principal  materials 
that  might  thus  be  used  are  barnyard  manure,  which  hfis 
already  been  discussed,  and  leguminous  plants,  such  as  cow- 
peas,  soy  beans,  velvet  beans,  etc.  Both  the  entire  plant 
and  the  roots  and  stubble  alone  of  these  legumes  are  rich  in 
nitrogen  and  hence  useful  as  nitrogenous  fertilizers.  The 
following  table,  quoted  from  Bulletin  No.  95  of  this  Sta- 
tion, gives  the  result  of  an  experiment  in  which  the  use  of 
either  the  stubble  or  entire  plant  of  cow  peas  or  velvet 
beans  afforded  an  enormous  increase  in  the  yield  of  the 
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succeeding  crop  of  oats,  an  inci-ease  lar«>or  tiiuu  we  can 
usually  count  on.  The  Red  Rust  Proof  oats  wore  sown  in 
the  fall  of  1897  and  the  crop  was  cut  May  18  following. 

On  all  plots  oats  were  fertilized  with  220  pounds  per  acre 
of  acid  phosphate  and  44  pounds  of  muriate  of  potash,  no 
nitrogen  being  supplied  except  that  contained  in  the  re- 
mains of  preceding  crops  of  cowpeas,  velvet  beans,  etc. 


Yield  per  acre  of  oats  grown  after  stuhble  or  vines  of  coto- 
peas,  velvet  ueans,  etc. 


i 

Yield  per  acre 

1  Plot 

Grain 

Straw 

Bus. 

Lbs.^ 

1 

28.6 

1206 

6 

38.7 

1672 

Average  after  velvet  bean  vines  and  stubble 

33.6 

1439 

4 

28.8 

1463 

3 

34.4 

2013 

Average  after  cowpea  vines  and  stubble. . . 

31.6 

1738 

2 

7.1 

231 

5 

9.7 

361 

Average,  after  non-leguminous  plants  

8.4 

296 

From  early  spring  there  was  a  marked  difference  in  the 
appearance  of  the  several  plots,  the  plants  being  much 
greener  and  taller  where  either  the  stubble  or  vines  of  cow- 
peas  had  been  plowed  under. 

When  the  oats  began  to  tiller,  or  branch,  the  difference 
increased,  the  plants  supplied  with  nitrogen,  through  the 
decay  of  the  stubble  or  vines  of  eowpeas  and  velvet  beans, 
tillering  freely  and  growing  much  taller  than  the  plants 
following  German  millet  or  crab  grass. 

May  18,  1898,  oats  on  all  plots  were  cut. 

In  this  experiment  the  average  yield  of  oats  was  33.6 
bushels  after  velvet  beans,  31.6  bushels  after  eowpeas,  and 
only  8.4  bushels  after  non -leguminous  plants  (crab-grass, 
weeds  and  German  millet) . 

Here  is  a  gain  of  24.2  bushels  of  oats  and  nearly  three- 
fourths  of  a  ton  of  straw  as  a  result  of  growing  leguminous 
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or  soil  improving  plants,  instead  of  non-legnminous  plants^ 
during  the  preceding  season. 
Undoubtedly  this  is  an  extreme,  and  not  an  average,  case^ 
An  unexpected  result  of  this  exi>eriment  is  the  larger  crop 
on  the  plots  where  only  the  stubble  was  left  than  on  thoee- 
where  the  vines  of  cowpeas  and  velvet  beans  were  plowed 
under.  The  writer  thinks  that  the  difference  in  yield  was 
almost  wholly  due  (1)  to  the  fact  that  the  vines  (especially 
those  of  the  velvet  beans)  were  not  properly  buried  by  the 
small  plow  employed,  and  (2)  that  the  seed  bed  for  oats^ 
was  more  compact  where  only  stubble  was  plowed  under, 
a  point  of  advantage,  doubtless,  in  such  a  dry  winter  as  that 
of  1897-'8.  In  Bulletin  No.  120,  of  this  station,we  liave  shown 
that  the  residual  fertilizing  effect  of  the  entire  growth  of 
legumes  is  greater  than  that  of  vines  and  stubble.  For 
example,  the  average  increase  in  the  second  crop  after 
plowing  under  stubble  of  velvet  beans  and  cowpeas  averaged 
12  per  cent,  while  the  increase  of  the  second  crop  was  24 
to  54  per  cent  where  the  entire  growth  of  legumes  was  plow- 
ed under. 

When  spring  sown  oats  follow  leguminous  plants  the  in- 
crease due  to  the  legume  is  smaller  than  is  indicated  abore^ 
For  example,  in  one  of  our  experiments  the  yield  of  spring 
sown  oats  following  German  millet  was  12.4  bushels  per 
^cre,  while  on  an  adjacent  plot  where  cow  pea  vines  had 
been  plowed  under  the  yield  was  22.8  bushels.  This  gives 
an  increase  of  10.4  bushels  per  acre,  worth  $5.20,  as  the 
fertilizing  effect  of  a  crop  of  cow  pea  vines  of  which  the- 
pods  had  been  previously  picked,  yielding  11  bushels  of  cow- 
peas per  acre.  Thus  the  total  value  of  the  cow  pea  crop 
was  about  f  16  in  addition  to  any  fertilizing  effect  that  may 
have  extended  to  the  second  crop. 

CowpeaSy  peanuts  and  soy  beans  as  fertilizers  for  oats. 
The  following  table  shows  the  yield  of  oats  in  1906  on  one- 
of  the  poorest  tracts  of  land  on  the  station  farm,  which- 
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would  be  classed  as  a  poor  grade  of  Norfolk  sandy  loam. 
It  is  a  deep  sandy  soil,  light  gray  in  color.  The  table  shows- 
the  yields  of  unfertilized  oats  when  grown  after  each  of  the 
following  crops:  Sorghum, sweet  potatoes,  soy  beans,  chufas, 
com,  Whippoorwill  cow  peas,  Spanish  peanuts,  and  running 
peanuts. 

Effects  of  preceding  crop  on  yield  of  fall  sown  oats  in  1906. 

Oats  per  acre 


Preceding  crop 


Part  plowed  under 


Yield 

Increase  1 
conipared 
with  oats 
after  corn 

Bus. 

Bus, 

12  A 

—1.3 

12.4 

—1.3 

11.7 

—2.0 

13.7 

19.9 

6.2 

26.7 

13.0 

30.0 

16.3 

21.4 

7.7 

42.2 

28,5 

28.0 

14.  S 

34.2 

20.5 

Sorghum,  drilled  '. . 

Sweet  potatoes  

Chufas   

Corn  

Whippoorwill  cow  peas 

(drilled,  picked)  

Spanish  peanuts  

Running  peanuts  

Soy  beans,  drilled  

Soy  beans,  drilled  

Sorghum; 

60  lbs.  nitrate  of  soda 
Sorghum; 

120  lbs.  nitrate  of  soda 


Stubble... 
Vines  .... 
Tops  only . 
Stubble . . . 


Vines  after  picking. 

Shed  leaves,  etc  

All  except  nuts  

Stubble  

Entire  growth  

Stubble  

on  oats. 

Stubble  

on  oats. 


From  this  table  we  learn  that  a  preceding  crop  of  drilled 
Whippoorwill  cow  peas  plowed  under  after  the  pods  were 
picked  and  removed  (yielding  17.5  bushels  of  cowpeas  per 
acre),  increased  the  crop  of  oats  6.2  bushels  per  acre  as 
compared  with  the  preceding  crop  of  corn.  This  makes  the 
crop  of  drilled  cowpeas  worth  for  seed  aua  fertilizer 
at  least  f20.00  per  acre.  Where  peanuts  were 
grown  the  increase  was  13  to  16.3  bushels  per  acre;  when 
soy  beans,  sown  in  drills,  were  cut  and  used  for  hay 
the  remaining  stubble  increased  the  following  oat  crop  7.7 
bushels  per  acre.  When  the  entire  crop  of  soy  beans  was 
plowed  under  the  increase  was  28.5  bushels. 
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It  is  interesting  to  notice  that  so  far  as  measured  by  the 
first  crop  of  oats  60  pounds  of  nitrate  of  soda  was  worth 
moTf^  than  the  stubble  of  soy  beans  or  the  picked  vines  of 
cow  peas  and  worth  nearly  as  much  as  the  picked  vines  of 
running  peanuts;  120  pounds  of  nitrate  of  soda  gave  a  larg- 
er immediate  result  than  any  of  the  leguminous  plants  ex- 
cept soy  beans  where  the  entire  growth  was  plowed  under. 

From  all  the  experiments  detailed  above  and  from  othenr 
it  seems  safe  for  a  farmer  by  growing  a  crop  of  cowpeas 
before  oats,  to  expect  to  increase  the  yield  of  oats  by  from 
5  to  :!  5  bushels  or  more  per  acre,  whether  the  peas  are 
simply  picked  or  cut  for  hay. 

lu  another  experiment  oats  constituted  the  second  crop 
after  the  plowing  under  of  the  picked  vines  of  drilled  cow- 
peas  on  a  good  grade  of  reddish  loam  soil,  with  retentive 
sub-soil.  The  increased  yield  on  plots  where  cowpeas  had 
grown  two  years  before  was  9.75  bushels  of  oats  per  acre,as^ 
compared  with  adjacent  plots  on  which  cotton  had  growa 
continuously  for  several  years. 

OATS  AS  A  HAY  CROP. 

Good  hay  is  made  from  oats  cut  when  in  the  early  dough 
stage. 

On  deep,  gray,  sandy  soil  (Norfolk  sandy  loam)  two  plots 
of  Hatchett's  Black  oats  were  sown  October  24.  Both  were 
fertilized  at  the  time  of  sowing  with  360  pounds  of  acid 
phosphate  and  48  pounds  of  muriate  of  potash.  The  plots  re- 
ceiving no  nitrogen  yielded  678  pounds  of  cured  hay  per 
acre.  The  plots  fertilized  March  20  with  80  pounds  of  nitrate 
of  soda  per  acre  yielded  2,120  pounds  of  hay,  or  about  3  1-2 
times  as  much  as  the  plots  without  the  nitrogen.  From  this 
late  variety  of  oats  the  hay  was  ready  to  cut  May  15.  Witk 
Red  oats  the  date  for  cutting  oat  hay  is  usually  earlier.^ 

PLACE  OP  OATS  IN  THE  ROTATION  ON  THE  COTTON  FARM. 

The  small  acreage  devoted  to  oats  on  most  cotton  farms 
makes  this  crop  a  negligible  factor  in  the  farm  rotation.  Un? 
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doubtedly  as  the  supply  of  labor  <leci*eases  and  the  presence 
of  the  boll  weevil  makes  it  necessary  to  reduce  the  acreage 
and  to  intensify  the  fertilization  and  cultivation  of  cotton, 
oats  will  be  grown  on  a  more  extensive  scale.  Even  under 
present  conditions  it  will  be  profitable  to  greatly  extend 
the  acreage  in  oats.  Among  the  arguments  for  this  increase 
is  the  fact  that  farmers  seldom  reserve  any  large  acreage  for 
cow  peas  except  the  land  occupied  during  the  earlier  part 
of  the  year  by  a  crop  of  small  grain.  Mote  oats  means  more 
cow  peas  and  more  cow  peas  means  a  larger  crop  of  cotton 
on  this  land  the  following  and  succeeding  years.  A  desira- 
ble rotation  for  a  cotton  farm  on  which  it  is  considered  nec- 
essary to  devote  half  of  the  land  to  cotton  is  the  following: 

1st  year :  Corn,  with  cow  peas  between  the  rows. 

2nd  year:  Oats,  followed  by  cowpeas,  which  may  be  cut. 
for  hay,  picked,  or  grazed,  or  simply  plowed  under  in  Decem- 
ber, January,  or  February,  as  fertilizer  for  the  succeeding 
crop  of  cotton. 

3rd  year :  Cotton. 

4th  year:  Cotton. 

A  still  more  rapid  improvement  of  the  land  would  result 
from  sowing  crimson  clover,  properly  inoculated,  or  other 
suitable  winter  growing  leguminous  plant  in  September 
among  the  growing  cotton  plants,  covering  with  a  one-horse  - 
harrow  used  just  after  the  first  or  second  picking,  when 
little  or  no  injury  would  be  done  to  the  cotton. 

On  a  farm  where  stock  is  kept  and  where  cotton  requires 
only  one-third  of  the  cultivated  area  the  rotation  would  be 
that  given  above  for  the  first,  second  and  third  years,  that 
is,  com,  with  cow  peas;  then  oats,  followed  by  cow  peas; 
then  cotton,  and  the  fourth  year  corn  again. 

HOME  GROWN  SEED  OATS. 

While  this  Station  has  made  no  experiments  comparing 
wMitliorn  seed  oats  with  those  grown  further  north  or  west,.. 
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our  experience  shows  that  oats  grown  continnomrTj  for--  & 
number  of  years  in  Alabama  do  not  "run  out." 

We  use  our  own  seed  of  Red  Rust  Proof  oats  year  after 
year  and  our  average  yield  in  recent  years  has  been  greater 
than  it  was  ten  years  ago.  On  farms  where  fair  crops  <rf 
oats  are  grown  it  is  far  better  to  save  one's  own  seed  than 
to  buy  seed  of  unknown  origin,  which  may  contain  Johnson 
grass  or  other  seed^and  which  may  be  otherwise  objection- 
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Fig  1^ — Burt  oats,  April  23,  1906;  right  sown  in  November;  left  sot4m 
t»  Fehruarp. 


Fig.  3  . — Burt  oats,  May  10,  1906;  left  sotm  in  November 
right  sown  in  February. 


Fig.  4. — Red  oats,  May  10,  1906;  left  sovm  in  Novembers- 
right  soicn  in  February. 
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Fig.  5. — Red  oats,  May  29;  right  sown  in  November;  left 
in  February, 
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Fig.  7. — Culberson  on  left.  Turf  on  right,  April  24;  stakes  2  ft.  high. 


Fig  S.—Red  oats  on  left,  Turf  oats  on  right,  May  29,  1906. 
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VARIETY  TESTS  OF  COTTON 


By  J.  F:  DuGGAR^  Director  and  Agriculturist 


AND 


L.  N.  Duncan^  Assistant  in  Agriculture. 


In  order  that  the  results  of  our  unpublished  variety  tests 
of  cotton  may  be  in  the  hands  of  farmers  in  ample  time  for 
dse  in  making  plans  for  another  year,  this  brief  bulletin 
is  presented.  The  results  of  other  experiments  made  in 
1905  and  1906  with  cotton  and  corn  will  be  reserved  for  fu- 
ture publications. 

In  addition  to  the  varieties  of  cotton  grown  in  plots  of 
sufficient  size  to  give  an  accurate  measure  of  the  yield  per 
acre,  a  much  larger  collection  of  varieties  has  been  grown, 
«ach  on  a  small  area,  with  a  view  to  making  descriptions 
of  all  obtainable  varieties.  We  expect  to  publish  a  bulle- 
tin containing  all  these  descriptions  early  next  spring. 

The  two  tables  that  follow  give  the  yields  in  plot  tests 
with  32  varieties  of  cotton  in  1905  and  with  20  varieties  in 
1906. 

They  were  grown  on  ordinary  upland.  The  soil  where  this 
test  was  made  in  1905  was  a  stoney,  reddish-gray  sandy 
loam  and  the  soil  where  varieties  of  cotton  grew  in  1906 
-was  a  gray  sandy  loam  free  from  stones. 
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7i€ld8  of  Unt  and  seed  and  total  value  per  acre  of  varieties 
of  cotton  in  1905. 


3 

Variety 

s  « 

*  & 

>  b 

c 

2  « 

0^ 

?  SL 

?  8. 

^8. 

1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
1». 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 


Toole   

Cook's  ImproYed   

Cleyeland   

Baiusroft's  Herlong   

Christopher   

Schley   

Rowden   •.  

PuUnot   

Layton   

Russell   

Strickland   

WlUett's  Red  Leaf  

CrosslanJ   

Hawkinsi   

Alex.  Allen   

Culpepper  (ay.  5  plots)  .... 

Haggaman  '  

Peterkin   

Texas  Bur   

Southern  Wonder  

Blue  Ribbon   

Cameron   .*  

Truitt   

Woodfln's  Prolific   

Jackson's  Limbless   

King  No.  1   

Shine   

No.  148  (U.  S.  D.  A.  Selec.) 

Berry's  Big  Boll  

Welbom's  Pet   

Rogers   

Dicksont   


Lds. 
531.2 
528.0 
520.0 
488.0 
480.0 
480.0 
480.0 
480.0 
480.0 
464.0 
459.2 
452.8 
456.0 
456.0 
440.0 
.438.6 
432.0 
432.0 
424.0 
420.8 
416.0 
424.0 
416.0 
404.8 
411.2 
408.0 
400.0 
400.0 
.  892.0 
376.0 
324.0 
160.0 


Lds. 

851.2 

828.8 

840.0 

948.8 

916.8 

880.0 

868.8 

768.0 

75b.-'; 

896.0 

902.4 

792.0 

723.2 

688.0 

832.0 

812.5 

776.0 

688.0 

806.4 

819.2 

916.8 

736.0 

768.0 

800.0 

691.2 

696.0 

792.0 

772.8 

824.0 

680.1/ 

611.2 

320.0 


167.04 
66.S1 
65.68 
61.7$ 
61.61 
61. 3< 
61.28 
60. 6» 
60.49 
59.61 
59.11 
57.61 
57.6a 
57.2$ 
56.41 
55. 6& 
55.  U 
54.50 
54.40 
54.11 
54.0e 
53.91 
53.91 
52.  IS 
52.11 
61.71 
61.64 
51.41 
50.86 
48.00 
41.6# 
20.64 


♦Lint  at  11  l-2c;  seed  at  70c. 
tRuined  by  boll  rot 

The  fertilizer  used  consisted  of  the  following  ingredient» 
and  amounts  per  acre,  all  applied  before  planting: 

1905.  1906. 

80  lbs.  Nitrate  of  soda  80  lbs. 

160  lbs.  Cotton  seed  meal    80  lbs. 

240  lbs.  Acid  phosphate  (14  per  ct.  ayailable)   200  lbs 

64  lbs.  Muriate  of  potash    48  Jbm^ 


544  lbs. 


408  Ibfl. 
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The  crop  was  injured  by  excessive  shedding  late  in  the 
summer  of  1906,  and  by  a  severe  wind  and  rain  storm  in 
September,  1906,  which  considerably  reduced  the  yield. 

Yields  of  lint  and  seed  and  total  value  per  acre  of  varietie$ 
of  cotton  in  1906. 


0) 

Varibty 

a 

^  u 

seed 

ire 

s 

rt  4> 
>  u 

2  S 

^  u 
(4  ^ 

in  8. 

«  u 

Lbs, 

Lbs. 

1. 

Cook's  Improved   

617.6 

1076.8 

169.80 

2. 

Cleveland   

608.0 

1184.0 

69.09 

3. 

612.8 

1072.0 

68.78 

4. 

608.0 

1048.0 

68.14 

5. 

596.8 

1124.8 

67.56 

6. 

592.0 

1136.0 

67.15 

7. 

588.8 

1076.8 

66.42 

8. 

552.0 

1088.0 

62.82 

9. 

536.0 

1072.0 

61.10 

10. 

516.8 

1200.0 

60.08 

11. 

Willett's  Red  Leaf  

512.0 

976.0 

58.03 

12. 

504.0 

1008.0 

57.46 

13. 

.503.3 

1069.0 

57.02 

14. 

Russell  (U.  S.  D.  A.  Selec.) 

.488.0 

1048.0 

56.14 

15. 

472.0 

1184.0 

55.49 

16. 

480.0 

1008.0 

65.06 

17. 

.472.0 

1016.0 

54.81 

18. 

.460.8 

1108.8 

53.84 

19. 

..440.0 

908.8 

50.36 

20. 

No.  148  (U.  S  .D.  A.  selec.) 

.390.4 

852.8 

45.01 

*Llnt  at  10c  per  pound  and  seed  at  70c  per  100  pounds. 

The  tables  show  that  in  total  value  of  lint  and  seed  the 
five  leading  varieties  were  in  order  in  1905,  Toole,  Cook's 
Improved,  Cleveland,  Bancroft's  Herlong,  and  Christopher, 
and  in  1906,  Cook's  Improved,  Cleveland,  Layton,  Toole  and 
Pullnot. 

Sunflower  and  Floradora  are  long  staple  varieties  and 
such  staples  commanded  in  Opelika  in  the  fall  of  1906  a 
premium  of  about  four  cents  per  pound. 

By  assigning  a  price  of  14  cents  per  pound  to  these  long 
staples,  the  total  value  of  their  lint  and  seed  becomes  re- 
spectively f74.37  and  f72.27.   However,  the  land  on  which 
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these  two  varieties  and  Willett's  Red  Leaf  grew  is  slightly 
lower  and  richer  than  that  occupied  by  other  varieties,  so 
that  even  at  a  premium  of  four  cents  per  pound  it  is  not 
certain  that  the  long  staples  head  the  list  in  total  value  of 
product.  The  bolls  of  these  two  long  staple  varieties  being 
small  picking  is  more  difficult  than  with  big  boll  varieties 
like  Cook's  Improved  and  Cleveland. 

The  Experiment  Station  has  no  seed  for  sale  or  distri- 
bution. Hence  we  give  below  the  addresses  of  the  parties 
from  whom  our  seed  was  obtained : 

Variety.  Seed  from. 

Alex.  Allen   A.  W.  Allen,  Temple,  Ga. 

Ban<:roft'B  Herlong  ..Edward  Bancroft,  Athens,  Ga. 

Berry's  Big  Boll   Harvey  Seed  Co.,  Montgomery,  Ala. 

Blue  Ribbon   South  Carolina  Experiment  Station,  Clem- 

son  College,  8.  C. 

Cameron   R.  R.  Cameron,  West  Green,  Ala. 

Christopher   R.  H.  Christopher,  LaGrange,  Ga. 

Cleveland   J.  R.  Cleveland,  Decatur,  Miss. 

Cook's  Improved  J.  R.  Cook,  SoMey,  Ga. 

Crossland   U.S. Dept. of  Agriculture,  Washington,  D. C. 

Culpepper   J.  E.  Culpepper,  Luthersville,  Ga. 

Dickson   Capers  Dickson,  Oxford,  Ala. 

Floradora   R.  D.  Tatum,  Palmetto,  Ga. 

Haggaman   .U.  S.  Dept.  of  Agriculture,  Washington,  D.  C 

Hawkins   B.  W.  Hawkins,  Nona,  Ga. 

Jackson's  limbless  ...Harvey  Seed  Co.,  Montgomery,  Ala. 

King  No.  1  T.  J.  King  Co.,  Richmond,  Va. 

Layton   R.  D.  Layton,  Cresston.  S.  C. 

No.  148  (U.  S.  D.  A.)  U.S.  Dept.  of  Agriculture,  Washington,  D.  C. 

Peterkin   J.  A.  Peterkin,  Ft.  Motte,  S.  C. 

Pride  of  Georgia  U.  S.  Dept.  of  Agriculture.  Washington. 

Pullnot   J.  E.  Bradbury,  Athens,  Ga. 

Rodgers    R.  H.  Rodgers,  Darlington,  S.  C. 

Rowden   J.  A.  Shine,  Faison,  N.  C. 

Russell    James  Moore,  Auburn,  Ala. 

Russell  (U.  S.  D.  A.)  .  U.  S.  Dept  of  Agriculture,  Washington. 

Schley   R.  D.  Tatum,  Paknetto,  Ga. 

Shine   J.  A.  Shine,  Faison,  N.  C. 

Southern  Wonder   L.  F.  Grler,  Oxford,  Ala. 


Strickland   U.S. Dept, of  Agriculture,  Washington^ D. C. 

Sunflower   M.  Schaefer,  Yazoo  City,  Miss. 

Texab  liur   C.  B.  Smith,  Locust  Grove,  Ga. 

Toole   W.  Ww  Toole,  Augusta,  Ga. 

Truitt   G.  W.  Trultt,  LaGrange,  Ga. 

Welborn's  Pet   N.  L.  Wlllett  Drug  Co.,  Augusta,  Gfu 


Wlllett's  Red  Leaf  ...N.  L.  Wlllett  Drug  Co.,  Augusta,  Gfu 
Woodfln's  Prolific   S.  V.  Woodfln,  Marion.  Ala. 

TEST  OF  VARIBTIBS  OF  CORN. 

All  tests  of  varieties  of  corn  except  that  made  in  1906 
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were  published  in  Alabama  Experiment  Station  Bulletin 
No.  334,  issued  in  December,  1905.  The  results  of  the  exper- 
iment made  in  1906  are  given  below. 

Yield  of  shelled  com  per  acre  in  1906. 


Variety. 

c 

4> 
U 

Ran 

Per 
Stan 

Yiel 
per 

Per  cL  Bus. 

1.  Sanders   97  28.9 

2.  Marlboro   97  28.3 

3.  Mosby   93  26.0 

4.  Henry  Grady   97  25.7 

5.  Local  Wtilte  CJob   97  25.4 

6.  Albemarle   9€>  25.1 

7.  Experiment  Station  Yellow   97  24.7 

8.  McMackin's  Gourd  Seed   96  24.4 

9.  Cocke's  Prolific   97  24.3 

10.  Boone  County  Special   ^7  24.0 

11.  Boone  County  White  (Tenn.)   97  23.7 

11.  Boone  County  White  (Ind.)   97  23.7 

12.  No.  77  U.  S.  D.  A.  Selection   97  23.4 

13.  Henry  Grady  (white  cob  select)  .97  23.1 

14.  Red  Corn   97  22.3 

15.  Hickory  King   97  22.0 

16.  Learning   97  18.6 

16.  Reid's  Yellow  Dent   97  18.6 

17.  Silver  Mine  (Iowa)   97  17.9 

18.  Riley's  Favorite  97  ^15^ 

The  best  yields  were  made  by  Sanders,  Marlboro,  Mosby 
and  Henry  Grady,  all  except  the  latter  being  prolific  or 
several-eared  varieties.  Sanders,  Mosby,  and  Henry  Grady 
are  the  varieties  which  in  previous  experiments  made  here 
have  taken  high  rank.  The  early  northern  varieties  are 
again  shown  to  be  worthless  for  AJabama  conditions,  the 
yield  being  low  and  the  grain  of  very  inferior  quality. 

The  fertilizer  used  per  acre  consisted  of 

80  lbs.  Nitrate  of  soda. 
80  lbs.  Cotton  seed  meal. 
240  lbs.  Acid  phosphate. 
40  lbs.  Muriate  of  potash. 

440  lbs.  Total 

The  soil  was  a  reddish-gray,  stony,  sandy  loam,  and  this 
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upland  field  was  the  same  on  which  the  test  of  varieties  of 
cotton  was  made  in  1905. 

We  obtained  seed  of  AJbermarle  from  J.  E.  Stone,  Syla- 
cauga,  Ala.;  Henry  Grady  from  W.  J.  Headden,  Anstelle, 
Qa.;  Experiment  Station  Yellow  from  Ala.  Expt.  Sta.,  Au- 
burn, Ala. 

Seed  of  other  varieties  except  the  local  white  cob  and 
Experiment  Station  Yellow  were  furnished  by  the  U.  S, 
Dept.  of  Agriculture,  Washington,  D.  C,  the  early  varie- 
ties having  been  grown  in  the  North. 


The  press  of  the  southern  states  has  given  much  space 
during  the  past  year  or  two  to  a  discussion  of  a  method  of 
corn  culture  successfully  practiced  and  ably  advocated  by 
Mr.  Mclver  Williamson,  of  Darlington,  S.  C. 

The  distinctive  features  of  this  method  are  as  follows : 

(1)  Dwarfing  the  corn  plant  by  withholding  fertilissers 
until  the  plant  is  several  feet  high  and  by  omitting  all  cul- 
tivation from  the  time  the  plant  is  about  eight  inches  high 
until  it  is  about  eighteen  inches  high. 

(2)  Thick  planting  in  the  row,  which  is  made  possible 
by  the  small  size  of  the  plants. 

(3)  Use  of  the  turn  plow  in  the  last  cultivations. 

(4)  Planting  on  land  enriched  by  plowing  under  the 
entire  growth  of  cowpeas. 

To  determine  whether  the  dwarfing  of  plants  and  thick- 
er planting  have  a  favorable  effect  on  the  yield  of  com  two 
plots  of  poor  gray  sandy  upland  soil  on  the  Experiment 
Station  farm  at  Auburn  were  prepared  alike  and  in  accor- 
dance with  Mr.  Williamson's  plan,  the  details  being  as  fol- 
lows: A  fair  growth  of  velvet  bean  vines  was  plowed  un- 
der on  both  plots  with  a  two-horse  plow  in  February.  Then 
rows  were  laid  off  6  feet  apart  and  bedded  out,  the  water 
furrow  thus  formed  being  subsoiled,  by  using  a  Dixie  turn 
plow  with  wing  removed.  Then  with  the  same  plow  a 
slight  list  was  formed  in  the  water  furrow.   This  list  waa 
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opened  and  corn  planted  and  covered  on  both  plots  without 
fertilizer,  planting  it  thick  on  the  Williamson  plot  and 
about  half  as  thick  on  the  check  plot.  Unfortunately  we 
were  not  able  to  plant  this  experiment  early,  as  is  recom- 
mended. The  first  and  last  cultivations  of  the  two  plots 
were  similar.  Fertilization  of  both  plots  was  identical, 
namely  the  very  heavy  application,  as  advised  for  the  Wil- 
liamson method,  of  200  pounds  of  cotton  seed  meal,  200 
pounds  of  acid  phosphate  and  400  pounds  kainit  per  acre 
applied  to  both  plots  June  23 ;  and  200  pounds  nitrate  of  so- 
da applied  to  both  plots  in  side  furrows  July  7. 
The  details  of  cultivation  were  as  follows: 

WllUamson  plot.  Check  plot. 

April  19  planted   Planted. 

May.  Middles  cultivated  shallow.     Middles  cultivated  shallow. 

May  21    Two  trips  to  row  with  Diverse 

Cultivator. 

June  1    Hoed  and  thinned  to  1  plant  ev- 

ery 33  inches. 

June   Cultivated    with    scooter  and 

scrape  5  furrows  per  row. 

June  21.  Hoed  and  thinned  to  1 

plant  every  16  inches  

June  23.  Two  side  furrows  with    Two  sida  furrows  with  scooter 

scooter  and  scrape.  and  scrape. 

June  23.  Applied     800    pounds     Applied  800  pounds  complete 

complete  fertilizer  per  fertilizer  per    acre  in  side 

acre  in  side  furrows.  furrows, 
June  23.  Finished      cultivating    Finished    cultivating  middles 

middles  deep  with  Dixie  with  scooter  and  scrape. 

turn  plow. 

July  7.  Cultivated  with  scooter    Cultivated    with    scooter  and 
and  scrape,  plowing  in  scrape,  plowing  in  cowpeas. 

cowpeas. 

July  7.  Applied  in  both  side  fur-     Applied  in  both  side  furrows  200 
rows  200  pounds  nitrate  pounds  nitrate  of  soda  per 

of  soda  per  acre.  acre. 

A  study  of  the  statements  above  will  show  that  the 
treatment  of  the  two  plots  was  identical  except  in  the  fol- 
lowing points : 

(1)  Later  hoeing  of  the  Williamson  plot. 

(2)  Double  thickness  of  planting  on  the  Williamson 
plot. 

(3)  Omission  of  two   cultivations   on  the  Williamson 
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plot,  namely,  those  given  to  the  check  plot  on  May  21  and 
June  7. 

(4)  Use  of  turn  plow  on  the  Williamson  plot  in  culti- 
vating middles  on  June  23. 

The  result  of  the  thicker  planting  and  the  omission  of 
cultivation  between  the  early  part  of  May  and  June  23  re- 
sulted in  dwarfing  the  plants  on  the  Williamson  plot, 
which  is  the  end  aimed  at  in  that  system  of  culture.  Its 
advocates  claim  that  the  dwarfing  of  the  plant  tends  to 
promote  the  production  of  grain. 

The  yield  of  shelled  corn  was  30.5  bushels  per  acre  on 
the  Williamson  plot  and  29.5  bushels  per  acre  on  the  check 
plot.  This  is  a  gain  of  one  bushel  per  acre,  or  3.4  per  cent 
in  favor  of  the  Williamson  method. 

On  the  Williamson  plot  each  plant  ayeraged  only  about 
one-third  (.346)  of  a  pound  of  shelled  com;  on  the  check 
plot  the  yield  of  grain  per  plant  was  almost  exactly  double 
this  (.667  of  a  pound). 

The  ears  were  slightly  larger  on  the  check  plot  where 
the  plants  had  greater  distance,  the  average  weight  of 
shucked  ear  or  nubbin  being  .54  of  a  pound  as  compared 
with  an  average  weight  of  .45  of  a  pound  on  the  Willima- 
son  plot.   The  variety  used  was  Cocke's  Prolific. 

Naturally  the  plants  with  wider  spacing  on  the  check 
plots  afforded  a  greater  number  of  ears  per  plant,  one  hun- 
dred plants  on  the  Williamison  plot  affording  only  96  ears 
and  nubbins  as  compared  with  156  ears  and  nubbins  per 
100  plants  on  the  check  plot. 

The  average  height  from  ground  to  the  joint  or  node 
from  which  the  ear  or  lower  ear  grew  was  44  1-2  inches 
on  the  check  plot  and  only  36  1-4  inches  on  the  William- 
son plot.  The  stalks  on  the  Williamson  plot  were  much 
more  shender  and  broke  down  worse,  the  broken-over  plants 
on  the  Williamson  plot  constituting  29  per  cent,  and  on  the 
check  plot  14  per  cent.  This  means  a  greater  tendency  for 
the  corn  to  rot  in  the  field  on  the  Williamson  plot. 
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A  study  of  the  rainfall  record  for  April,  May,  June  and 
July  indicates  that  at  no  time  during  the  growing  season 
did  either  plot  suffer  for  moisture.  The  frequency  of  rains 
was  doubtless  favorable  to  the  thick  planting.  Frequent 
rains  at  the  time  when  cultivation  of  the  Williamson  plot 
was  omitted  prevented  any  injurious  effect  from  this  n^- 
lect.  It  is  doubtful  whether  in  average  seasons  such  thick 
planting  as  was  done  on  the  Williamson  plot  (16  inches 
between  plants)  would  have  escaped  disastrous  firing. 

It  is  obvious  that  we  did  not  obtain  profitable  returns 
from  this  unusually  large  application  of  fertilizers;  1,000 
pounds  of  commercial  fertilizer  cost  f  12.80,  while  the  value 
of  the  crop  at  70  cents  per  bushel  was  only  f21.35.  Onr 
experiments  in  a  number  of  localities  in  Alabama,  and  es- 
pecially on  a  tract  of  gray  sandy  land  similar  and  adjacent 
to  that  used  for  the  Williamson  experiment  lead  us  to  be- 
lieve that  the  proportion  of  kainit  in  the  Williamson  fer? 
tilizer  is  too  high. 

It  is  an  open  question  whether  the  unusually  large 
yields  obtained  by  Mr.  Williamson  on  upland  in  South 
Carolina  are  not  due  more  to  the  frequent  plowing  under 
of  a  crop  of  cowpea  vines,  to  the  liberal  use  of  nitrogenous 
fertilizers,  and  to  close  planting,  than  to  the  dwarfing  of 
the  corn  plant  through  omission  of  cultivation  and  with- 
holdingxuntil  late  thfe  application  of  fertilizers.  Our  pre- 
vious experiments  lead  us  most  heartily  to  recommend 
plowing  under  a  crop  of  cowpeas  or  other  legumes  as  a  fer- 
tilizer for  corn,  or  the  liberal  use  of  nitrogenous  fertiliz- 
ers, and  in  many  cases  somewhat  thicker  planting  than  is 
customary,  but  a  single  year's  test  does  not  permit  ns  to 
recommend  all  the  details  of  the  Williamson  method.  The 
experiment  will  be  repeated,  and  in  such  a  way  as  to  in- 
form us  which  of  the  details  of  the  method  are  the  really 
essential  ones  and  responsible  for  the  large  yields  some- 
times secured. 
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INJURIOUS  INSECTS  AND  THEIR  CONTROL. 


The  agriculturist,  no  matter  what  crop  he  may  be  interest- 
ed in,  usually  finds  that  he  has  to  take  into  account  and 
overcome,  if  may  be,  the  ravages  of  insect  pests.  Sooner 
or  later  the  question  of  means  of  control  is  sure  to  present 
itself  to  him,  and  on  the  solving  of  this  question  will  de- 
pend the  possible  profit  or  loss  in  his  farm  ox>erations.  An 
intelligent  knowledge  of  the  fundamental  principles  govern- 
ing the  study  of  insect  pests  and  an  acquaintance  with  the 
best  and  most  economical  ways  of  applying  these  principles 
becomes  therefore  each  day  more  necessary.  The  orchard- 
ist,  the  grower  of  field  crops,  the  truck  gardener,  each  of 
these  must,  to  a  certain  extent,  work  out  the  problem  in 
his  own  environment.  The  fact  recognized  that  some  insect 
is  destroying  entirely,  or  greatly  reducing,  the  value  of  his 
crop  is  not  sufficient  knowledge  upon  which  to  base  reme- 
dial measures.  An  acquaintance  with  the  way  in  which 
the  insect  makes  the  damaging  attack  is  necessary,  and 
then  the  general  character  of  the  remedy  to  be  used  under 
these  observed  conditions  must  be  known  for  effective  work 
to  be  done. 

It  is  not  in  the  intention  nor  scope  of  the  present  Bulle- 
tin to  give  a  complete  treatise  on  the  injurious  insects  of 
this  state  nor  to  lay  down  rules  of  procedure  that  will  be  en- 
tirely applicable  in  every  case  of  damage  that  may  arise. 
Indeed,  there  are  questions  in  the  control  of  certain  insect 
pests  that  are  today  not  solved,  so  we  can  only  at  present 
call  *  ^tention  to  well  known  principles  of  procedure  in 
«uch  cases.  On  the  other  hand,  there  are  many  such  ques- 
tions that  have  received,  either  here  or  elsewhere,  an  ad- 
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equate  answer^  and,  in  a  brief  way,  we  maj  call  attention  to 
certain  such  specific  cases. 


The  injury  done  by  insects  to  cultivated  crops  may,  for 
the  present  and  in  a  general  way,  be  considered  as  result- 
ing from  the  insect's  effort  to  get  food.  There  are,  un- 
doubtedly, injurious  effects  to  the  plant  frequently  accom- 
panying this  food-getting  effort  that  cause  more  damage  to 
it  than  can  be  laid  to  the  mere  loss  of  material  taken  by  the 
insect.  However,  the  primary  damage,  from  which  these 
other  causes  of  loss  spring,  is  done  by  the  insect  in  feeding 
upon  the  plant.  It  therefore  becomes  of  importance  to 
know  just  how  the  insect  feeds,  so  that  the  character  of  the 
damage  may  be  understood  and  further,  that  economical 
and  practical  means  of  control  may  be  applied.  The  insect's 
method  of  eating  largely  determines  the  character  of  the 
control  means  to  be  used.  Insects  feed  upon  plants  in  one 
of  two  ways,  and  on  these  feeding  methods  the  whole  series 
of  injurious  insects  can  be  divided  into  two  great  groups. 
Either  the  insect  that  is  causing  damage  to  our  crops  has 
hiting  mouth  parts  and  obtains  its  food  by  eating  out  por- 
tions of  the  attacked  plant,  from  the  fruit,  th^  leaves,  the 
branches  and  trunk,  or  from  the  roots,  or  it  has  sucking 
mouth  parts  and  obtains  its  food  by  piercing  the  tissue  of 
the  part  of  the  plant  attacked,  and  sucking  the  sap.  These 
two  very  different  methods  of  feeding  are  readily  recogniz- 
able. The  work  of  the  leaf  eating  caterpillars,  cut-worms; 
the  damage  caused  by  certain  leaf  attacking  beetles;  the 
feeding  marks  of  grasshoppers  upon  twigs  and  branches; 
the  gnawing  out  done  by  mole  crickets  in  Irish  potatoes; 
the  burrowings  and  minings  of  various  borers;  these  forms 
of  damage  are  characteristic  of  the  work  of  insects  with 
biting  mouth  parts.  It  does  not  require  a  high  degree  of 
expert  knowledge  to  determine  the  facts  as  to  eating  meth- 
ods in  such  cases  as  these,  yet  on  these  facts  will  depend,  in 
large  measure,  the  method  of  control  most  likely  to  be 
effective.   On  the  other  hand,  we  shall  find  that  the  meth- 
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od  of  attack  of  the  insects  with  sucking  mouth  parts  i» 
<iuite  as  characteristic  and  easily  recognized. 

Poisoning. 

If  we  determine  that  the  insect  in  which  we  are  inter- 
■ested,  is  of  the  biting  type,  devouring  foliage,  perhaps,  then 
we  know  that  it  actually  takes  in  particles  of  the  plant  as 
^ood,  and  we  can  infer  that  if  poison  is  placed  on  this  fo- 
liage it  will  become  a  part  of  the  insect's  diet  and  cause  its 
death.  On  this  determination  will  depend  our  use  of  such 
poisons  as  Paris  green,  arsenate  of  lead  and  similar  toxic 
4igent8.  These  are  known  as  internal  or  stomach  poisons, 
-are  effective  only  when  taken  into  the  digestive  tract,  and 
•do  not  trouble  the  generality  of  insects  when  in  contact 
-with  them  externally. 

Spraying  With  Paris  Cfreen. — Paris  green  is  an  insol- 
<oble  compound  of  arsenic  and  copper,  and  has  received 
more  attention  and  U9e  in  farm  practice  than  has  any  other 
arsenical.  If  properly  prepared  it  should  carry  but  an 
extremely  small  percentage  of  free  arsenic,  and  under  these 
-conditions  it  is  generally  not  injurious  to  foliage,  while  be- 
ing a  very  effective  insecticide.  It  may  be  used  as  a  spray 
in  water  or  may  be  dusted  on  the  plants  or  trees  to  be  pro- 
tected .  When  used  as  a  spray  the  mixture  should  be  made 
^is  follows: 

Paris  green  1  pound 

*tone  lime   4  pounds 

IVater   200  gallons 

Mix  the  Paris  green  to  a  paste  in  a  small  quantity  of  wa- 
ter and  then  put  in  the  spray  tank  with  nearly  the  total 
amount  of  water  to  be  used.  Slack  the  lime  in  enough  wa- 
ter to  break  it  down  completely,  being  careful,  however,  not 
to  use  enough  water  to  "drown"  it.  Strain  the  milk  of  lime 
thus  obtained  through  a  sieve  into  the  spray  tank.  Keep 
the  whole  mixture  thoroughly  and  constantly  stirred  while 
spraying.  In  using  this  material  as  a  spray,  care  must  be 
-exercised  not  to  put  too  much  upon  the  tree  to  be  protect- 
-cd.   While  enough  should  be  sprayed  on  to  cover  the  leaves 
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and  fruit  with  a  film  of  the  material,  if  the  operation  is 
continued  beyond  this  point  and  dripping  ensues,  the  leaf 
edges,  and  occasionally  the  entire  leaf,  will  be  destroyed  by 
what  may  be  termed  arsenical  burning.  This  is  caused  by 
an  excessive  amount  of  the  arsenical  being  deposited  where 
the  running  together  and  dripping  occurs. 

Dusting  Paris  Green. — Paris  green  is  also  used  succesB- 
fully  in  certain  cases  by  dusting  it  upon  the  plant.  This 
method  is  especially  to  be  recommended  where  low  growing 
plants,  such  as  Irish  potatoes,  are  to  be  protected  from 
leaf -eating  insects.  When  the  dusting  method  is  employed 
the  poison  should  be  mixed  with  some  diluting  material^ 
such  as  hydrated  I'me  (lime  dust)  flour  or  even  fine  road- 
side  dust,  the  poioon  should  be  u^d  in  not  greater  quan- 
tity than  four  pounds  of  Paris  green  to  fifty  pounds  of  tie 
dilutant  and  generally  one  half  this  otvength  w'U  be  found 
effective.  The  mixture  can  be  successfully  and  economical- 
ly applied  to  such  low  growing  plants  by  placing  it  in  a 
bag  made  of  some  loosely  woven  material  and  then  shaking 
the  bag  over  the  plant  that  we  desire  to  protect.  The  work 
should  be  done  in  the  early  morning  while  the  plants  are 
yet  wet  with  dew  so  that  the  poison  will  stick  to  them^ 
This  is  of  course  a  primitive  way  to  distribute  poisons  in 
the  dust  form  but  there  are  very  effective  dusting  machines 
mad3  and  obtainable  by  those  who  desire  more  up  to  date 
appliances. 

Arsenate  of  lead. — The  arsenate  of  lead  is  also  an  in- 
soluble arsenic  compound  and  in  the  matter  of  possible 
damage  to  foliage  is  rather  to  be  preferred  over  the  Paris 
green.  It  is  slightly  more  expensive  than  the  latter  ma- 
terial but  requires  no  lime  for  its  preparation  and,  when 
fresh,  is  somewhat  easier  to  mix  with  water  than  is  Paris 
green.  It  can  be  used  as  a  spray  at  the  rate  of  one  and  one 
half  pounds  arsenate  of  lead  to  one  hundred  gallons  of 
water.  At  this  rate  its  insecticidal  value  is  good.  Arsen- 
ate of  lead  is  sold  under  various  trade  names  and  is  com* 
mercially  prepared  for  spraying  purposes.  It  is  not  made 
in  a  dry  form  and  cannot  be  used  in  the  dusting  method. 
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Poisoned  Baits. — The  use  of  arsenicals  either  as  a  spray 
or  iu  the  dust  form  is  to  be  recommended  then,  in  the  ma- 
jority of  cases  where  the  injury  is  distinctly  caused  by  some 
leaf  or  twig  eating  insect  with  biting  mouth  parts.  There 
are,  however,  exceptional  cases  where  neither  the  dusting 
nor  the  spraying  method  will  answer  the  purpose  satis- 
factorily. This  is  especially  true  where  so-called  "cut- 
worms," larvfle  of  certain  moths,  are  causing  the  damage. 
When  our  problem  is  the  control  of  thiese  insects  in  vege- 
table patches  or  truck  gardens,  then  the  most  satisfactory 
results  will  be  obtained  by  what  are  known  as  "poisoned 
baits."  These  depend  for  their  killing  principle  upon  eith- 
er ordinary  white  arsenic  or  upon  some  one  of  the  arseni- 
cal compounds  as  Paris  green,  London  purple,  or  lead  ar- 
senate mixed  with  or  put  upon  some  food  that  is  especially 
liked  by  the  insects  in  question. 

A  quite  effective  poisoned  bait  may  be  made  by  dipping 
succulent  leaves,  such  as  cabbage  leaves,  in  water  in  which 
either  arsenic  or  some  arsenic  compound  has  been  placed. 
The  amount  of  the  arsenical  used  may  vary  quite  largely 
and  the  result  still  be  satisfactory. 

The  writer  has  found  the  following  proportions  effective : 
One  quarter  pound  white  arsenic,  or  one  half  pound  Paris 
green,  to  five  gallons  of  water.  The  mixture  should  be 
kept  well  stirred  and  the  leaves  to  be  poisoned  dipped  in  it. 
These  leaves  should  then  be  placed  on  the  ground  near  the 
plants  to  be  protected.  The  work  should  preferably  be 
done  in  the  late  afternoon  for  usually  cut-worms  feed  in 
the  evening  and  at  night,  and  the  bait  will  be  more  attrac- 
tive to  them  when  fresh.  When  such  succulent  leaves  are 
easily  obtained  in  quantity,  the  method  above  outlined  is 
recommended. 

In  many  instances,  however,  such  leaves  cannot  be  ob- 
tained and  when  this  is  the  case  a  poisoned  bait  made  as 
follows  will  be  found  to  be  thoroughly  satisfactory : 

Bran   40  pounds 

Molasses  2  or  3  gallons 

Arsenic  (powdered  white)   3  pounds 
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Water 


5  or  6  gallons 


Mix  the  bran  and  arsenic  together  thoroughly  while  dry 
so  that  the  poison  will  be  well  distributed  in  the  whole 
mass.  Add  the  molasses,  mixing  it  and  the  poisoned  bran 
well  together.  To  this  add  enough  water  to  make  a  fairly 
consistent  mash.  When  a  handful  of  the  material  will 
hold  together  in  a  ball,  not  too  stiffly,  enough  water  will 
have  been  added.  Spread  this  bait  about  in  small  heaps 
near  the  plants  that  are  to  be  protected.  Usually  cut- 
worms will  feed  rather  greedily  upon  this  material  and 
their  destruction  ensues.  This  bait  can  be  freshened 
by  sprinkling  a  little  water  upon  it  as  it  lies  on  the  ground. 
If  Paris  green  is  used  instead  of  arsenic  the  weight  of  the 
former  poison  should  be  five  pounds  in  the  formula. 
,  Caution,— C^ve  should  be  exercised  in  all  instances 
where  arsenic  or  any  of  its  compounds  are  used  for  in- 
isecticidal  purposes.  Domestic  animals,  cows,  horses^swine. 
liens,  turkeys,  geese,  etc.,  should  not  be  allowed  tc  feed  or 
trowse  where  these  poisons  are  used.  The  materials  should 
Hot  be  left  where  human  beings  might  accidentally  obtain 
a  poisonous  dose.  No  danger  to  human  beings  exists  when 
the  arsenic  compounds  are  properly  used  as  a  spray  to 
protect  fruit  or  trees  from  insect  ravages.  The  amount  of 
the  poison  present  on  sprayed  fruit  is  usually  too  small 
to  constitute  a  dangerous  factor.  Obviously,  no  possible 
danger  can  exist  so  far  as  the  edible  product  is  concerned 
whea  poisoned  baits  are  used. 

Mechanical  Mbthods  op  Destroying  Insect  Pests. 

The  use  of  poison  sprays  and  baits,  while  generally  val- 
uable in  the  control  of  insects  with  biting  mouth  parts,  is 
not  effective  in  all  such  cases  that  may  arise.  When  we 
have  to  deal  with  insects  of  this  type,  but  which  feed  upon 
the  internal  parts  of  the  plant,  the  use  of  these 
poisons  is  of  no  value  inasmuch  as  it  is  impossi- 
ble to  place  the  poison  in  the  situation  where  the  insect  is 
feeding.  This  restriction  applies  mainly  to  those  insects 
known  as  "borers,"  the  most  destructive  representative  of 
\which  class  that  we  have  to  deal  with  in  this  state  being 
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iie  well  known  Peach  Tree  Borer.  Where  our  problem  con- 
iBists  of  an  attempt  to  control  such  pests  as  these,  then  me- 
chanical means,  so  far  as  our  present  definite  knowledge 
^oes,  must  be  resorted  to.   Using  the  insect  just  referred 
to,  the  Peach-Tree  Borer,  as  representing  this  class  of  in- 
48ects  the  mechanical  means  to  be  used,  resolve  themselves, 
finally  to  the  actual  cutting  out  and  destruction  of  the 
individual  insects.   This  may  be  accomplished  by  the  use 
^f  very  primitive  tools,  a  good  strong  knife,  indeed,  doing 
-effective  work  when  properly  handled  or  more  elaborate 
implements  may  be  employed.  The  so-called  "Porter  Hook," 
invented  by  Mr.  C.  M.  Porter,  of  Douglas,  Ga.,will  be  found 
to  be  one  of  the  most  effective  of  "worming"  tools.  It  con- 
isists  essentially  of  a  handle  some  twelve  inches  in  length 
into  which  is  firmly  set  a  curved  or  "hook"  blade.  This 
blade  is  about  six  inches  in  length,  not  including  the  shank 
^hich  is  inset  in  the  handle,  and  is  well  curved  so  that  the 
straight  distance  from  base  of  handle  to  point  of  blade  is 
four  and  one  half  inches.   The  destruction,  by  mechanical 
means,  of  the  borers  being  here  considered  can  best  be 
^one  in  the  fall  or  early  winter.   "The  larvae  aro  at  this 
time — some  eighty-odd  per  cent,  of  them— extremely  small, 
and  "are,  for  the  most  part,  still  on  the  outside  of  the  tree 
feeding  on  such  tender  spots  as  they  may  have  located  be- 
tween the  ridges  and  crevices  of  the  bark,  and  generally  in- 
volved in  a  mass  of  gum  and  excreta.   This,  and  most  of 
the  larvae  with  it,  may  be  cleaned  away  by  a  few  rapid 
iBweeps  with  a  steel  hook"  (i.e.,  the  Porter  hook  or  some 
similar  implement).   "The  mass  of  gum,  with  its  content 
•of  wriggling  caterpillar  life,  should  be  thrown  or  jerked 
from  the  hook  to  a  distance  of  several  feet  from  the  tree, 
in  order  that  the  larvae  may  find  it  difficult  to  return  and 
lye  subjected  to  capture  by  predatory  agencies.     The  pro- 
cess of  "worming"   thus  executed   is   most  expeditious 
and  economical  and  may  be    conducted    on    an  exten- 
sive scale  with  most  satisfactory  results."*. 
Whatever  mechanical  means  may  be  emp'loyed  for  the 

•Georgia  Experiment  Station  Bulletin  73. 
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destruction  of  this  or  other  borers,  care  must  be  exercised 
by  the  operator  not  to  excessively  wound  or  cut  the  tree* 
As  much  damage  may  be  done  the  tree  by  careless  or  inef- 
ficient manipulation  as  would  have  been  done  by  the  bor- 
ers that  may  have  been  destroyed  in  the  operation. 

The  time  above  given  and  the  method  of  work  outlined 
does  not,  of  course,  apply  to  all  the  various  species  of 
borers  attacking  the  different  growths  in  which  we  may 
be  interested.  The  general  statement,  however,  may  here 
be  repeated  that  the  work  of  control  resolves  itself  into 
the  careful  cutting  out,  or  probing  for,  the  borer  and  the 
destruction  of  the  individual  pests  and  we  may  further 
emphasize  the  fact  that  the  use  of  the  arsenical  poisons  in 
such  cases  offers  small  hope  of  any  success. 

Certain  injurious  insects,  notably  the  plum  (or  peach) 
curculio  (Conotrachelus  nenuphar  Herbst.),  have  a  habit 
of  dropping  to  the  ground  and  feigning  death  when  dis- 
turbed. This  habit  is  taken  advantage  of  to  destroy  the 
insect.  Sheets  of  cloth,  upon  light  wooden  frames,  are 
placed  beneath  the  affected  trees  which  are  then  rather 
violently  shaken  or  jarred.  The  disturbed  insects  fall  on  to 
the  sheets  and  are  collected  from  these  and  destroyed.' The 
work  should  be  done  in  the  early  morning  when  the  insects 
are  least  active.  The  jarring  process  to  be  at  all  successful 
must  be  begun  as  soon  as  the  insects  are  first  noted  upon 
the  trees  and  fruit  and  must  be  continued  until  jarring 
fails  to  bring  down  enough  to  pay  for  the  labor  involved. 
This  purely  mechanical  means  of  destroying  these  pests 
while  being  fairly  satisfactory,  so  far  as  it  goes,  does  not 
fully  answer  the  question  of  their  control.  The  writer  has 
had  occasion  to  note  quite  satisfactory  results  in  controll- 
ing this  pest  by  spraying.  In  the  instance  in  question,  the 
peach  orchard  was  being  sprayed  with  Bordeaux  mixture  to 
control  the  "brown  rot"  (Monilia  fructigena.)  The  Bor- 
deaux mixture  was  properly  made  by  dissolving  four 
pounds  of  copper  sulphate  (bluestone)  in  twenty  gallons 
of  water  and  by  carefully  slacking  five  pounds  of  clean 
stone  lime  and  stirring  the  milk  of  lime  or  lime  paste  thus 
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obtained  in  twenty  gallons  of  water.  The  copper  sulphate 
solution  and  the  lime  water  mixture  were  then  poured  to- 
gether through  a  strainer  into  the  spray  tank  and  to  the  re- 
sulting Bordeaux  mixture  was  added  one  pound  of  lead 
arsenate  dissolved  in  a  small  quantity  of  water.  The  whole 
mixture  was  kept  thoroughly  stirred  while  being  sprayed 
on  the  trees. 

In  the  case  noted  this  operation  of  spraying  was  repeated 
three  times  during  the  season  and  mainly  to  control  the 
"brown-rot."  The  first  application  was  made  just  before 
the  blossoms  opened  and  no  poison  added  to  the  mixture; 
the  second  application,  this  time  with  the  poison  added^ 
was  made  when  the  fruit  had  set,  while  a  third  application, 
again  with  poison,  was  made  some  three  weeks  later.  The 
control  obtained  indicated  considerable  value  in  the  meth- 
od as  above  outlined.  This  spraying  method  of  control, 
however,  cannot  as  yet,  be  considered  as  superceding  the 
method  of  mechanical  control  of  the  series  of  insects  now 
being  considered  and  until  further  data  is  at  hand  jarring 
for  the  curculio  is  the  practice  to  be  recommended. 

The  two  mefthods  of  mechanical  control  of  insect  pests 
outlined  in  the  preceding  paragraphs,  that  is  the  destruc- 
tion by  individuals  of  borers  and  the  shaking  down  and 
destroying  in  numbers  such  insects  as  the  curculio,  indicate 
lines  of  work  that  may  have  to  be  employed  in  certain  spe- 
cific cases.  Necessarily  the  method  of  work  employed  will 
be  governed  by  a  study  of  the  insect  itself  and  its  habits  of 


While  the  methods  of  work  heretofore  outlined  offer 
means  of  control  for  many  insect  pests,  when  these  methods 
have  been  adapted  to  the  local  conditions  where  the  work 
is  to  be  done,  yet  there  are  certain  insects  that  cannot  be 
reached  by  any  of  the  ways  noted.  Such  of  our  truck  gar- 
deners as  are  interested  in  the  production  of  early  toma- 
toes know  the  damage  done  by  worms  to  the  "bottom"  or 
earliest  crop  of  this  vegetable.  When  this  portion  of  the 
crop  can  be  brought  off  uninjured  the  largest  profit  accrues 
to  the  grower. 
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The  insect  causing  the  greatest  part  of  the  loss  to  this 
portion  of  the  tomato  crop  in  this  state,  is  the  larval  or 
caterpillar  form  of  a  moth  scientifically  known  as  Heluh 
this  ohaoleta.  In  the  caterpillar  form  it  is  best  known  as 
the  boll  worm  of  cotton  or  as  the  com  worm.  It  is  a  de- 
structive enemy  of  com  and  especially  of  sweet  com  and 
seems  to  prefer  this  latter  to  any  other  diet.  The  appear- 
ance of  the  larva  or  "worm"  is  familiar  to  all  who  have 
handled  sweet  com  "in  the  ear."  This  food  preference  can 
be  successfully  taken  advantage  of  to  control  this  pest  in 
tomato  fields  where  the  saving  of  the  "bottom"  crop  is  a 
matter  of  importance,  by  planting  sweet  com  as  a  trap 
crop.  The  method  to  be  used  is  as  follows:  Prepare  the 
land  fully  four  weeks  before  the  tomato  plants  are  to  be 
removed  from  the  frame  and  put  out  in  the  field.  As  soon 
as  the  land  is  prepared  plant  rows  of  sweet  corn  about 
twenty  feet  apart  across  the  field.  The  com  should  be 
planted  in  hills  in  the  rows,  these  hills  being  a  convenient 
distance  apart  for  cultivating,  so  that  they  may  not  inter- 
fere with  this  oi)eration  after  the  tomatoes  are  set  out 
The  sweet  corn  should  be  well  up  and  growing  before  the 
tomatoes  are  placed  in  the  field.  The  adult  moth  laying  the 
«ggs  from  which  are  produced  the  damage  causing  "worms" 
are  attracted  by  the  sweet  com  and  oviposit  upon  it  and  the 
tomatoes,  in  very  large  measure,  escape  injury.  Of  course 
no  paying  crop  of  com  need  be  exx)ected  under  these  con- 
ditions for  the  product  will  be  too  "wormy"  to  market. 
It  will,  however,  have  well  served  its  purpose  as  a  trap  crop 
and  can,  at  the  proper  time,  be  cut  for  fodder. 

This  "trap  crop"  method  of  controlling  certain  pests  that 
are  r«ot  controllable  in  any  other  way,  deserves  study  and 
use  upon  the  part  of  the  track  gardener.  It  is,  however, 
not  to  be  considered  as  offering  a  ready  means  of  relief 

every  case  of  insect  injury  that  may  arise. 


Closely  related  to  the  "trap  crop"  method  of  control  of 
certain  insect  pests,  in  a  method  that  may  be  designated 
^nder  the  rather  broad  title  of  "farm  practice."  There  are 
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some  insects  which,  owing  to  the  fact  that  their  place  and 
way  of  feeding  does  not  admit  of  it,  cannot  be  well  controll- 
ed by  any  of  the  methods  outlined  in  the  previous  para- 
graphs. In  certain  such  cases  a  study  of  the  life  history 
of  the  injurious  insect  indicates  that  by  changes  in  our 
time  of  planting  and  method  of  work  we  can  bring  on  the 
crop  before  or  after,  as  the  case  may  be,  the  pest  is  most 
active  and  hurtful.  By  this  means,  though  the  insects  are 
not  destroyed,  we  avoid  the  damage  that  might  otherwise 
be  great.  One  of  the  insects  causing  damage  to  corn  in 
this  state  is  commonly  known  as  the  "bud  worm."  This  is 
the  larval  form  of  a  beetle  known  scientifically  as  Diabrot- 
tea  l2-punctata.  This  beetle  is  about  one  quarter  inch  in 
length,  is  yellowish-green  in  color,  with  the  wing  covers 
marked  with  twelve  black  spots.  The  head  and  the  greater 
part  of  the  legs  is  black.  It  is  very  fond  of  cucurbits  and 
is  frequently  found  in  numbers  on  the  blossoms  of  such 
plants  as  cucumbers  and  squashes.  The  larva  ("bud 
worm")  is  white  or  yellowish  in  color,  quite  slender  and 
soft  bodied.  It  usually  feeds  upon  the  com  roots,  though, 
as  it  grows  older,  it  may  eat  directly  into  the  stalk  and  de- 
stroy the  plant.  It  is  from  this  last  form  of  attack  that  it 
has  received  the  name,  "bud  worm."  It  has  been  noted 
that  early  planted  corn  is  most  likely  to  suffer  from  the 
attack  of  this  pest.  The  method  of  farm  practice  suggest- 
ed by  this  fact  is  obviously  then  plant  as  late  as  possible  to 
avoid  this  injury  by  the  "bud  worm."  In  this  connection 
it  is  as  well  to  say  that  late  planting  will  not  entirely  do 
away  with  this  pest.  A  system  of  rotation  of  crops  is  high- 
ly desirable  where  this  insect  is  present.  This  rotation 
should  not  include  beans  or  cucurbits  as  both  of  these  are 
acceptable  food  for  the  Diabrotica.  Cotton  may  be  used 
in  the  rotation  with  safety.  There  are  undoubtedly  many 
insect  pests  now  present  in  our  state  whose  damaging  work 
would  be  much  lessened  by  some  such  simple  change  in 
practice  as  that  just  noted.  Where  the  method  would  be 
applicable,  however,  would  be  a  matter  to  be  determined  by 
the  study  of  individual  cases. 
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Under  this  heading  of  "farm  practice"  we  wish  to  call 
especial  attention  to  an  insect  that  will  in  the  course  of 
three  or  four  years  be  of  Immense  importance  to  the  cotton 
growers  of  the  state.  Reference  is  here  made  to  the  Mexi 
can  Cotton  Boll  Weevil,  an  insect  which  has  not  yet  made 
its  appearance  in  Alabama,  but  whose  arrival  can  be  pre- 
dicted with  a  fair  degree  of  certainty.  While  the  exact 
date  of  the  introduction  of  this  pest  to  this  country  is 
not  known,  yet  it  must  have  come  here  a  short  time  before 
the  year  1894,  when  the  attention  of  the  Bureau  of  Ento- 
mology of  the  U.  S.  Department  of  Agriculture  was  first 
called  to  it.  It  was  then  present  and  harmful  to  cotton  in 
«ome  seven  or  eight  counties  of  Texas.  Since  that  time^ 
in  spite  of  all  control  efforts,  it  has  spread  over  a  larger 
and  larger  territory  until  now  the  limit  of  its  eastern  dis- 
persion is  within  thirty  miles  of  the  Mississippi  river.  Be- 
«ides  the  enormous  loss  to  the  cotton  crops  in  the  states  at 
present  most  affected  by  this  pest,  Texas  and  Louisiana., 
many  thousands  of  dollars  have  been  spent  by  these  states 
and  by  the  Bureau  of  Entomology  in  studies  of  the  insect 
and  in  devising  ways  and  means  of  control.  These  studies 
have  developed,  among  other  important  items,  the  fact  that 
the  Mexican  Cotton  Boll  Weevil  hibernates  as  an  adult 
This  means  that  a  certain  proportion  of  the  full  grown 
weevils  live  in  the  cotton  fields,  or  in  adjacent  situations, 
through  the  winter  and  from  these  overwintering  individu- 
als are  produced  the  first  of  the  new  series  of  weevils  the  fol- 
lowing spring.  A  further  important  fact  is  that  this  weevil 
is  confined  to  the  cotton  for  its  food.  Based  on  these  two 
facts  is  the  method  of  control  of  this  pest  that  has  proved 
most  satisfactory  and  it  is  one  of  *'farm  practice"  purely. 
The  method  is  in  brief,  as  follows:  First,  plant  as  early 
as  can  be  and  avoid  possible  frost  injury,  using  seed  of 
«ome  early  maturing  variety  of  cotton.  Second,  by  thor- 
ough cultivation  and  the  use  of  fertilizers  force  the  cotton 
to  early  matarity.  Third,  as  soon  as  the  crop  is  made  re- 
move by  cutting  out,  raking  to  windrows  and  burning,  all 
cotton  plants.    While  this  procedure  involves  a  change  in 
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practice  in  cotton  growing  in  this  state  yet  it  is  a  change 
that  would  benefit  the  industry  were  the  Boll  Weevil  never 
to  get  here. 

By  this  method  an  excessively  long  period  of  time  results 
in  which  no  cotton  is  available  as  food  for  the  weevils  and 
the  number  successfully  hibernating  is  much  reduced.  It 
is  not  in  the  intention  of  this  bulletin  to  enter  very  deep- 
ly into  the  subject  of  the  Mexican  Cotton  Boll  Weevil.  It 
is  sufficient  for  our  present  purpose  to  merely  call  atten- 
tion to  the  great  importance  of  the  methjod  of  "farm  prac- 
tice" as  applied  in  this  and  similar  cases  of  insect  attack 
w^here  other  methods  offer  scanty  or  no  relief. 


Our  attention  so  far  has  been  drawn  to  the  insects  that 
have  biting  mouth  parts  and  that  obtain  their  food  by  ac- 
tually eating  out  portions  of  the  attacked  fruit  or  plant. 
There  is,  as  was  noted  in  our  opening  paragraphs,  a  series 
of  insect  pests  whose  method  of  eating  is  quite  distinct  and 
•different  from  these  so  far  spoken  of.  These  insects  have 
mouth  parts  so  adapted,  structurally,  that  they  pierce 
through  the  outer  covering  of  the  plant  or  fruit  attacked, 
and  suck  out  the  sap  or  juice.  They  do  not  use  as  food 
any  of  the  outer  part  of  the  plant  and  as  a  consequence 
none  of  the  poisoning  methods  heretofore  spoken  of  are 
of  any  avail  in  their  control.  Another  point  of  dissimi- 
larity between  these  insects  and  the  group  designated  as 
taving  biting  mouth  parts  is  that  while  the  latter  insects 
move  about  from  place  to  place  and  do  not,  as  a  rule,  gath- 
er together  in  fixed  colonies,  the  series  with  sucking  mouth 
parts  have  this  bunching  together,  greg  ious  habit,  strong 
Ij  developed.  Not  only  is  the  colonizing  habit  character- 
istic of  these  insects  but  in  the  most  injurious  representa- 
tives of  the  group  we  find  that  when  the  sucking  mouth 
parts  have  been  inserted  in  the  plant  tissue  and  feeding  be- 
^un.  the  individuals  remain  fixed  in  the  chosen  situation 
throughout  the  balance  of  their  lives.  This  habit  of  re- 
stricted motility,  as  it  may  be  termed,  is  especially  evident 
among  the  so-called  scale  insects  (coccidae)  and  in  the 
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nearly  related  group  of  insects,  the  plant  lice,  {aphididae.y 
The  methods  of  control  that  are  successful  with  these^ 
insects  are  based  upon  this  life  habit  of  restricted^motility 
and  in  the  main  consist  of  the  use  of  what  are  known  as^ 
"contact  insecticides."  These  insecticides  depend  for  their 
killing  power,  not  upon  the  introduction  of  some  toxie 
agent  to  the  digestive  tract  of  the  insect,  but  upon  the  ef- 
fect that  the  agency  used  may  have  upon  the  insect  when  iik 
contact  with  it  externally.  They  may  be  caustic  in  their 
action,  actually  destroying  the  tissues  of  the  insect,  an* 
so  >  inging  about  its  death,  or  they  may  be  oily  in  their 
nature  and  depend  for  their  killing  power  upon  entering^ 
the  body  of  the  insect  through  the  breathing  pores.  These 
are  situated  upon  the  sides  of  the  body,  and  through  then» 
and  their  connecting  tubes,  {tracheae),  air  is  carried  to  all 
parts  of  the  insect's  body.  While  the  exact  action  of  the 
oily  sprays  upon  the  insect's  respiratory  system  is  proble- 
matical,  still  the  value  of  these  sprays  depends  upon  their 
effect  on  this  system.  A  third  class  of  contact  insecticides 
depend  for  their  value  ui>on  their  tendency  to  loosen  the 
insect  from  its  situation  upon  the  plant,  and  permit  the- 
action  of  the  weather  upon  the  thus  exposed  pest  to  cause 
its  death.  Each  of  the  methods  above  outlined  has  its  value- 
in  particular  cases  and  under  certain  conditions. 


The  two  pests  among  the  scale  insects  causing  the  great- 
est losses  in  this  state  are  the  so-called  San  Jose  Scale 
(Aspidiotua  pemiciosus  Comst.)  and  the  New  or  West  In-^ 
dian  Peach  Scale  (Aulacaspia  pentagona  Targ.)  The  Sai> 
Jose  Scale  is  well  distributed  throughout  the  whole  state 
while  the  West  Indian  Peach  Scale  is  not  quite  so  wide 
spread  in  its  distribution.  Both  insects  belong  in  the  gronp- 
known  as  the  armored  scales  which  means  that  the  living^ 
creature  is  covered  over  with  an  armor  like  shell  which  is 
composed  of  the  cast  skins  {exuviae)  of  the  insect  and  of 
a  waxy  material  secreted  by  it.  In  both  cases  the  individ- 
uals are  extremely  small  and  it  is  only  their  great  num- 
bers that  make  them  a  dangerous  pest.   It  is  not  our  in- 
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tention  at  the  present  time  to  enter  into  an  extensive  de- 
«ription  of  either  of  these  insects.  For  a  fuller  discussion 
of  the  subject  the  reader  is  referred  to  Circular  No.  1,  is- 
sued from  this  department  in  October,  1906.  It  is  enough 
to  say  here  that  the  same  means  of  control  are  applicable 
and  recommended  for  both  insects. 

These  consist  solely  of  contact  sprays  and  the  one  in 
most  general  use,  and  at  present  most  satisfactory,  is  the 
so-called  Lime-Sulfur-Salt  spray.  This  may  be  made  by 
the  following  formula : 

Lime    30  pounds. 

Sulfur   20  pounds. 

Salt   5  pounds. 

.  Water   60  gallons. 

Preparatioh* — "For  preparing  the  wash  two  vats  or  boil- 
ers are  necessary,  and  if  the  spraying  is  to  be  done  on  a 
large  scale,  one  of  these,  at  least,  should  hold  a  couple  of 
hundred  gallons.  If  a  smaller  number  of  trees  are  to  ba 
treated,  iron  kettles  will  answer  the  purpose.  Of  course 
the  preferable  way  of  cooking  the  wash  is  by  means  of  live 
fiteam. 

Many  ways  have  been  suggested  for  mixing  the  materials, 
but  the  results  are  the  same  in  every  case,  so  long  as  the 
mixture  has  been  subjected  to  the  required  amount  of  boil- 
ing. It  is  largely  a  matter  of  convenience,  then,  that  de- 
termines the  particular  method,  and  the  one  found  to  best 
answer  this  requirement  is  as  follows : 

First,  place  two  or  three  inches  of  water  in  the  boiler, 
and  to  this  add  the  sulfur,  which  has  previously  been  made 
into  a  paste  by  mixing  with  hot  water  in  order  to  remove 
the  lumps,  or  sift  the  dry  sulfur  through  a  mosquito  wire 
netting  and  stir  in  thoroughly.  Then  add  about  one  fourth 
of  the  lime,  and  when  the  violent  boiling  has  ceased  add 
another  fourth,  and  so  on  until  the  required  amount  of 
lime  has  been  added.  Hot  water  should  be  added  with  the 
lime  as  needed,  so  as  to  make  the  mixture  a  creamy 
consistency.  Too  much  water  will  "drown"  the  lime  while 

*From  Alabama  Agric.  Exper.  Station,  Circular  No.  1, 
Oct.  1906. 
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on  the  other  hand  too  little,  will  cause  incomplete  slaking 
of  the  lime.  In  this  way  the  heat  generated  by  the  slaking 
lime  is  taken  advantage  of,  and  by  adding  the  sulfur  first, 
plenty  of  time  is  given  for  removing  the  lumps. 

By  the  time  the  lime  is  thoroughly  slaked  the  fire  should 
continue  the  boiling,  so  that  the  time  of  boiling  begins  with 
the  addition  of  the  lime.  The  salt  and  about  one-fourth  of 
the  water  should  nx>w  be  added  and  the  whole  boiled  from 
one  to  two  hours,  keeping  it  frequently  stirred  in  the  mean- 
time. 'At  the  end  of  this  period  screen  into  the  spray  tank, 
add  the  necessary  amount  of  hot  water  and  apply  to  the 
trees  hot. 

The  wash,  when  properly  made,  is  a  heavy  reddish-brown 
liquid,  very  caustic  and  having  a  strong  sulfur  odor.  The 
heavier  materials  settle  upon  standing,  leaving  a  lighter 
liquid  both  in  color  and  weight. 

Application — On  account  of  the  heavier  ingredients  of 
the  wash  quickly  settling  to  the  bottom,  means  should  be 
provided  for  agitating  the  mixture  in  the  spray  tank.  This 
is  best  done,  of  course,  by  the  power  outfits  In  the  absence 
of  this  a  gearing  may  be  attached  to  the  wheel  of  the  wag- 
on and  the  mixture  agitated  while  going  from  one  tree  to 
another.  A  still  simpler  way  is  to  stir  frequently  by  means 
of  a  hoe  or  paddle. 

The  nozzle  should  be  of  .the  stopcock  type,  which  will 
permit  of  ready  cleaning.  The  type  of  spray  should  be  a 
rather  coarse  one  which  will  thoroughly  wet  the  insects. 


Thoroughness  in  application  cannot  be  too  strongly 
urged,  and  no  part  of  the  tree  should  escape  treatment. 

Time  of  application. — The  Lime-Sulfur-Salt  wash  is  for 
winter  use  only.  It  must  not  be  used  when  trees  are  grow- 
ing for  very  grave  injury  will  be  the  result  if  it  is  applied 
at  that  time.  When  the  trees  are  dormant  it  can  be  safely 
used  upon  them.  Such  weather  conditions  in  the  winter  as 
will  permit  work  in  the  orchard  will  be  satisfactory  for  ap- 
plying the  Lime-Sulfur-Salt  wash.'* 

The  diflBculty  attendant  upon  the  preparation  of  this 
wash  has  led  to  a  large  amount  of  orpprimentation  with 
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other  washes.  Among  the  many  ma<-erials  used  in  this 
experimental  work,  the  so-called  "soluble  oils"  seer\  to  of- 
fer the  most  promise  and  where  winter  work  with  the  Lime^ 
Sulfur-Salt  preparation  has  been  impossible,  then  it  is  ad- 
visable to  use  this  material.  It  is  known  under  different 
trade  names  and  under  the  designation,  "Scalecide,"  a 
quite  desirable  contact  insecticide  is  sold.  The  spray  made 
with  this  material  can  be  used  with  safety  in  the  spring' 
and  its  results,  when  so  used,  are  fairly  satisfactory. 

The  main  point  to  be  observed  in  the  use  of  this  and  all 
other  contact  insecticides  is  thoroughness  of  application. 
To  be  effective  the  material  must  come  in  direct  contact 
with  the  insect  to  be  destroyed. 


Another  quite  destructive  series  of  insects  with  sucking 
mouth  parts  are  the  so-called  "plant  lice,"  the  Aphids. 
These  are  soft  bodied  creatures,  quite  small,  though  gen- 
erally larger  than  the  scale  insects,  and  are  more  easily 
destroyed  than  are  the  latter  pests. 

Certain  species  of  aphids  are  well  known  to  our  truck 
gardeners,  as  for  instance,  the  cabbage  louse,  (Aphis  bras- 
aicae),  while  certain  other  series  are  quite  destructive  to 
orchard  products  and  even  to  trees.  When  the  attack  of 
these  insects  is  confined  to  the  above  ground  parts  of  the 
tree  or  plant  they  can  be  quite  readily  destroyed  by  a 
spray  made  as  follows:  Dissolve  one  and  one-half  pounds 
of  ordinary  kitchen  or  laundry  soap  in  one  and  one-half 
gallons  of  water.  This  can  best  be  done  by  shaving  the 
soap  into  boiling  water  and  keeping  the  water  boiling  un- 
til the  soap  is  fully  dissolved.  Remove  from  the  fire  and 
pour  into  the  strong  suds  thus  made  one  gallon  of  keroseni 
oil,  stirring  vigorously  while  pouring.  Continue  this  vig- 
orous stirring  for  fully  ten  minutes.  The  result  should  be 
a  fairly  stable  creamy  emulsion  with  no, free  oil.  To  the 
Kerosene  Emulsion  thus  made  add  eighteen  gallons  of  wa- 
ter and  the  spray  is  ready  to  be  applied.  It  will  be  found 
quite  effective  as  a  destroyer  of  the  majority  of  plant  lice 
with  which  the  grower  will  have  to  deal. 


Plant  Lice. 


There  are  certain  species  of  plant  lice  that  attack  not 
only  the  above  ground  portions  but  also  feed  upon  the 
roots  and  roo^t  crowns  of  the  trees.  When  our  problem  is 
the  control  of  such  insects  as  these,  special' methods  of  pro- 
cedure are  necessary.  The  best  known  of  these  pests  is 
the  Wooly  Aphis  of  the  apple — an  inse^ft  that  is  familiar 
to  all  who  are  interested  in  the  groi^th  of  this  fruit.  Very 
briefly  we  may  say  that  the  general  method  of  procedure  in 
such  cases  as  these  is  to  work  in  about  the  tree  and  root 
crown  such  materials  as  wood  ashes  or  tobacco  dust.  Thes3 
materials  liave  a  tendency  to  either  destroy  the  insects  or 
discourage  their  attack  at  the  point  where  it  is  most  dam- 
aging, the  root  crown.  Special  cases  of  this  character,  how- 
ever, demand  special  study  and  treatment. 

In  the  control  of  certain  of  the  insects  with  sucking 
mouth  parts  no  spraying  or  other  method  of  ordinary  pro- 
cedure is  of  use  and  we  are  reduced  to  the  practice  of 
"hand  picking*'  or  jarring  the  insects  off  of  the  infested 
plants  in  our  control  efforts.  This  is  true  of  the  larger  rep- 
resentatives of  the  series,  as  for  example,  the  so-called 
"squash  bug,*'  {Anasa  tristis,)  where  spraying  is  of  little 
or  no  value  and  control  is  obtained  only  by  the  removal 
and  destruction  of  the  individual  insects. 

There  are  many  other  insects  of  the  type  with  sucking 
mouth  parts  to  which  attention  might  be  called  but  we  be- 
lieve the  purpose  of  this  paper  is  served  in  citing  the  in- 
stances above  noted. 

Whether  the  insect  causing  damage  is  of  the  biting  or 
sucking  type,  a  reasonable  study  of  it  and  its  activities 
allows  us  to  apply  remedial  measures  far  more  economi- 
cally and  with  a  greater  hope  of  success  than  would  be 
the  case  without  this  study.  The  purpose  of  this  Bulletin 
will  have  been  served  if  it  brings  about  a  closer  study  of 
the  insect  causes  of  loss  in  this  state  and  a  more  intelligent 
application  of  remedial  measure. 
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DESCRIPTIONfi  AND  CLASSIFICATION  OP  VARIETIES  OP 
AMERICAN  UPLAND  COTTON. 


By  J.  P.  DuGGAB,  Director. 


REASONS   FOB  DESCRIBING   AND  CLASSIFYING  VARIETIES. 

The  objects  in  view  when  this  work  was  undertaken  by  the  writer 
in  1899  were  the  following : 

(1)  To  determine  what  qualities  accompany  large  yield  of  lint,  so 
that  farmers  might  be  able  to  choose  more  intelligently  the  best 
of  existing  varieties  according  to  their  qualities. 

(2)  To  ascertain  what  characters  are  correlated,  so  as  to  lay  a  firm 
er  foundation  for  rational  schemes  of  breeding  better  varieties 
of  cotton. 

(3)  To  oMain  a  better  understanding  of  the  meaning  of  variety 
tests  made  by  the  southern  experiment  stations,  by  ascertaining 
what  '  qualities,  rather  than  what  proper  names,  have  usually 
been  associated  with  high  yield  under  variable  conditions  of  soil 
and  climate. 

(4)  To  protect  cotton  farmers  against  the  payment  of  exorbitant 
prices  for  seed  of  so-called  new  varieties  in  cases  where  the 
"novelty"  was  the  same  as  some  well-known  old  variety,  seed  of 
which  could  be  obtained  at  a  reasonable  price. 

The  investigation  is  by  no  means  completed  and  is  being  continu 
ed,  especially  to  determine  what  characteristics  may  be  combined 
in  one  plant  and  what  qualities  are  antagonistic.  The  results  of  the 
first  year's  work  in  describing  and  classifying  varieties  was  publish- 
ed in  1899  as  Bulletin  No.  107  of  the  Alabama  Experiment  Station 
The  present  publication  includes  investigation  of  varieties  made  at 
Auburn,  Alabama,  in  1899,  1902,  1903,  1904,  1905,  and  1906.  During 
each  of  those  years  collections  numbering  60  to  100  so-called  varie 
ties  were  grown,  so  that  the  data  here  published  usually 
represent  the  average  results  of  tests  of  the  same  variety  extending 
through  several  years.  Some  of  the  recently  introduced  varieties, 
however,  have  been  tested  only  one  year. 


The  cotton  plant  is  very  unstable,  changing  easily  in  many  of  its 
characters  according  to  the  climate  and  soil  where  it  is  grown. 
This  tendency  to  vary  with  its  surroundings  is  especially  strong  as 
regards  the  form  of  the  plant,  the  length  of  the  lint,  and  the  size  of 
the  crop.  Even  the  percentage  of  lint  in  the  seed  cotton  varies  some- 
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what  from  year  to  year.  Mpreover,  the  pollen  may  be  carried  from 
one  variety  to  another  by  insects,  thus  producing  hybrids  from  which 
fftill  further  variations  arise.  Because  of  these  and  oth^  natural 
causes,  it  is  to  be  expected  that  there  should  be  numerous  agricul- 
tural varieties  of  cotton  differing  from  each  other  in  slight  and  not 
very  permanent  qualities  or  characters. 

Hence  any  attemipt  to  classify  agricultural  varieties  of  cotton  i* 
more  or  less  unsatisfactory.  The  gradations  between  varieties  m 
any  one  agricultural  character,  for  example,  in  size  of  boll,  are  so 
slight  and  gradual  that  positive  identification  of  a  single  plant  is 
practically  impossible.  However,  it  is  believed  that  the  averages,— 
for  example,  the  average  size  of  boll  of  a  number  of  typical  plants 
within  one  variety,  taken  in  connection  with  the  average  of  other 
qualities, — may  be  made  the  basis  of  a  system  of  classification,  which^ 
though  not  infallible,  will  be  useful.  The  classification  here  pro 
posed  is  based,  as  far  as  considered  practicable,  on  groups  of  quali- 
ties, gather  than  on  a  single  character.  Unfortunately  the  character- 
istics that  are  important  to  the  farmer  are  those  that  vary  most  wide- 
ly with  change  of  environment. 

The  tentative  scheme  of  classification  here  presented  is  practical- 
ly the  same  as  that  published  by  the  writer  in  1899,  in  Bulletin  No. 
107  of  the  Alabama  Experiment  Station.    A  new  group  has  beea 
added  to  include  chiefly  varieties  intermediate  between  the  semi 
cluster  and  any  other  group. 


Man  has  done  quite  as  much  as  nature  to  increase  the  confusion 
as  to  the  varieties  of  American  upland  cotton.  The  chief  difficulty 
that  has  been  encountered  in  the  attempt  to  .describe  and  classify 
cottons  grown  at  Auburn  under  several  hundred  different  names 
has  been  the  absence  of  uniformity  among  the  plants  of  a  single  va- 
riety. While  this  variability  is  partly  due  to  natural  agencies,  it 
is  also  largely  due  to  the  failure  of  growers  to  avoid  the  mechanica! 
admixture  of  the  seed  of  other  varieties,  which  so  easily  occurs  at 
public  gins.  Worse  still,  in  the  case  of  many,  perhaps  most,  of  the 
so-called  varieties,  there  has  been  no  long  period  of  selection  through 
successive  years  with  a  view  to  fixing  a  uniform  type. 

A  cotton  ought  to  have  a  considerable  degree  of  uniformity  be- 
tween the  plants  composing  it  before  it  is  entitled  to  a  name.  If  it 
is  a  selection  from  an  old  variety  it  may  have  this  uniformity  from 
the  beginning:,  provided  that  undesirable  qualities  are  cast  out  by 
careful  selection.  If  the  new  cotton  is  a  natural  or  artificial  hybrid, 
or  a  mechanical  mixture  of  two  varieties,  it  will  require  at  least  sev 
eral  years  of  rigorous  selection  to  secure  any  approach  towards  uni- 
formity. Until  this  uniformity  is  secured  it  is  neither  just  to  the 
public  nor  advantageous  of  the  exploiter  to  bestow  a  variety  name. 

It  cannot  be  too  strongly  urged  upon  those  who  would  originate  new 
varieties  of  cotton  that  in  selecting  plants  for  seed  they  should  se 
Ject  for  the  same  quality  or  qualities  every  year.'  Stick  to  your  ideal 
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year  after  year.  If  you  find  plants  that  are  strong  in  some  other 
,  quality  than  that  you  have  heretofore  had  in  mind,  but  different 
from  the  plants  selected  in  previous  years,  either  discard  them  or 
propagate  them  as  a  separate  strain  in  a  different  field.  Secure  uni- 
formity and  special  merit;  until  this  is  attained  do  not  inflict  the 
public  with  a  new  name  and  additional  confusion  and  financial 
loss. 

The  confusion  among  varieties  is  still  further  increased  by  the  re- 
naming of  old  varieties,  innocently  or  for  self  intere^,  sometimes 
intentionally  by  growers  or  seedsmen,  sometimes  by  one's  neighbors. 
This  practice  cannot  be  too  severely  condemned,  however  innocently 
it  is  sometimes  done.  It  is  to  be  hoped  that  public  sentiment  will 
hold  every  exploiter  of  a  new  variety  morally  and  financially  respon- 
sible that  what  he  sells  at  an  advanced  price  under  a  new  name  shall 
be  something  more  than  a  new  name. 

In  the  long  run  there  is  more  profit  to  the  grower  in  the  legitimate 
business  of  selecting  and  selling  improved  seed  of  a  good  and  well 
known  variety  under  its  true  name  than  in  selling  it  under  a  new 
name.   Here  right  and  self-interest  are  on  the  same  side. 


The  short  staple  or  upland  varieties  of  cotton  may  conveniently 
be  divided  into  seven  classes,  and  to  these  may  be  added  the  long 
staple  upland  varieties  as  an  eighth.  I  would  propose  for  each  of 
these  general  classes  a  name,  giving,  when  practicable,  an  idea  of 
the  manner  of  growth  of  the  plant,  and  with  each  class  name  would 
associate  the  name  of  some  distinct  and  well  known  variety  as  a  type 
or  standard.  I  shall  designate  these  groups  as — 

(1)  Cluster  varieties,  or  Dickson  type. 

(2)  Semi-cluster  varieties,  or  Peerless  type. 

(3)  Rio  Grande  varieties,  or  Peterkin  type. 

(4)  The  King-like  varieties,  or  King  type. 

(5)  Big  Boll  varieties,  or  Truitt  types. 

(6)  Long  Limb  varieties,  or  Petit  Gulf  type. 

(7)  Intermediate  varieties,  or  various  types. 

(8)  Long  Staple  Upland  varieties,  or  Allen  type. 

The  lines  of  demarkation  between  these  groups  are  not  iiiways 
clear  and  distinct;  one  group  often  merges  into  another  hy  almost 
imperceptible  gradations,  just  as  is  the  case  with  rel:ilc<l  varieties. 

Below  is  given  a  list  of  the  varieties  which  are  ino'isded  under 
these  several  groupings,  and  also  a  general  description  of  the  varie- 
ties composing  each  class.  Some  varieties  are  not  clasj^ified,  either 
because  of  insufficient  data,  or  more  frequently  becaase  badly  mixed. 
In  cases  of  a  medium  degree  of  impurity,  or  variaUon,  description 
has  been  made  of  the  predominant  type. 


The  most  striking  characters  are  (1)  the  extreme  shortness  of  the 
fruit  limbs,  and  (2)  the  tendency  of  the  bolls  to  grow  in  clusters, 
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often  two  and  even  three  from  the  same  node.  The  plants  are  of  tea' 
tall  and  always  slender  and  normally  erect,though  often  bent  down  b*' 
the  weight  of  bolls  growing  near  the  upper  mil  of  the  main  stem. 
The  few  base  limbs  are  often  long,  or  there  may  be  no  wood  limbs^es- 
pecially  when  these  varieties  are  closely  crowded  or  grown  on  poor 
land.  The  bolls  and  seed  are  usually  small,  buf  may  be  of  medium 
size ; — the  seed  are  thickly  covered  with  fuzz,  which  is  usually  whit- 
ish, with  little  or  no  brownish  or  greenish  tinge. 

As  to  the  time  of  maturity  these  varieties  must  be  classed  as 
early,  even  though  they  sometimes  make  a  second  growth  of  bolls  in 
the  top  of  the  plant  which  may  fail  to  mature.  In  earliness  they  are 
surpassed  by  the  varieties  of  the  King  type  (Class  IV.) 

In  per  centage  of  lint  they  are  variable,  some  of  them  equalling 
in  this  respect  the  Rio  Grande  group. 

Dickson,  Jackson,  (also  called  Limbless  or  African),  F.  S.  Dept. 
Agr.  No.  128,  and  Welborn,  belong  to  this  group.  (See  illustrations.) 

GROUP  II. — SBMI-CLUSTEB  VARIETIES^  OR  PEERLESS  TYPE. 

These  varieties  have  in  less  marked  degree  some  of  the  qualities 
which  distinguish  Class  I,  being  erect  and  having  bolls  borne  singly 
very  near  together.  Along  the  main  stem  are  short  fruit  limbs  in- 
creasing in  length  towards  the  bottom  of  the  stem.  The  two  to  five 
base  or  wood  limbs  are  usually  of  medium  length.  In  size  of  bolls 
and  size  of  seed  and  percentage  of  lint  there  is  considerable  diversity 
among  these  varieties.  The  seed  are  usually  well  covered  with  fuzz 
of  many  shades,  whitish,  greenish,  or  brownish.  Most  of  these  va- 
rieties are  early  or  medium,  but  some  that  belong  in  both  the  semi- 
cluster  and  big  boll  groups  are  late  in  maturing.  The  following  va- 
rieties are  included  in  the  semi-cluster  group:  Bamett,  BerryhilK 
Blue  Ribbon  (L.  S.),  Cummings,  Defiance,  Dongola  (B.  B.),  Feather- 
stone,  Garrard,  Haralson  (B  .B.),  Hardin,  Hawkins.  Herndon,  Bil- 
liard, Lealand,  McCall,  Minor,  Montclare  (B.  B.),  Norris,  Peerless, 
Pullnot,  Rogers  (B.  B.),  Sterling,  Tyler,  and  Woodfin. 

GROUP  III. — RIO  GRANDE  VARIETIES,  OR  PETERKIN  TYPE. 

The  cliar«aeters  which  most  distinctly  mark  this  class  are: 

(1)  The  largo  proportion  of  lint,  usually  35  per  cent,  or  more, 
of  the  weight  of  seed  cotton,  and 

(2)  Seeds  of  which  many  are  bare  of  fuzz,  except  at  the  tip  end, 
or  so  scantily  covered  with  fuzz  that  the  dark  seed  coat  show?! 
through. 

The  plants  are  well  branched,  and  usually,  on  upland  soil,  of 
medium  size.  On  many  plants  the  stems  and  branches  are  of  a  deep 
red  color.  The  bolls  are  small  to  medium  and  the  seed  are  quit^ 
small.  In  time  of  maturing  these  varieties  are  usually  neither  very 
early  nor  extremely  late. 

The  varieties  included  in  this  group  are  conveniently  divided  into 
Irwo  sub-groups  according  to  the  presence  or  absence  of  naked,  smooth 
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«eed.  The  following  Rio  Grande  varieties  have  a  considerable  pro 
l)ortion  of  naked  seed:  Anson  Cream,  Bates,  Braddy,  Brannon, 
Oameron,  Carolina  Queen,  Champion,  Combination,  Crossland,  Dixie 
Wilt-Resistant,  Gayosa(?),  Mattis(?),  Moss,  Parker,  Peterkin, 
Pinkerton,  Ptomey,  Shine  Black  Seed,  Sistrnnk,  Texas  Oak,  Texa:* 
Wood,  Victor,  and  Wise. 

Rio  Grande  varieties  having  practically  no  naked  seed,  but  having 
many  seed  so  scantily  clothed  with  fuzz  that  the  dark  seed  coat 
shows  throujh,  giving  a  brown  color,  are  the  following: 

Berryhill,  Borden,  Bearing,  (probably)  Eureka,  Excelsior ( ?),  Fa- 
vorite, (probably)  Gregg,  Lay  ton,  Park's  Own,  Speight,  and  (probab- 
ly) Toole. 


The  varieties  of  this  group  are  the  earliest  of  American  cottons. 
The  plants  are  usually  small  but  may  be  of  medium  size.  The  limbo 
are  numerous  and  the  fruit  limbs  are  rather  long  in  proportion  to  the 
height  of  plant.  The  fruit  limbs  are  often  crooked  at  the  joints, 
reminding  one  of  the  crooked  twigs  of  a  black  jack  oak  {Quercui 
Marylandica) .  The  base  limbs  are  short  and  sometimes  replaced  by 
fruit  limbs  bearing  a  number  of  bolls  on  each.  King  is  essentially 
a  short  jointed,  compact  plant  with  an  abundance  of  slender,  rather 
<?rooked  limbs.  The  bolls  of  this  group  are  small;  the  seed  are  us- 
ually small  and  thickly  covered  with  fuzz  which  is  usually  brownish, 
ivith  an  occasional  seed  showing  a  greenish  tint.  The  percentage  of 
lint  is  usually  33  to  35,  and  sometimes  higher.  King  and  its  syno- 
nyms have  on  many  blooms  a  red  spot  near  the  base  of  the  inner 
portion  of  each  petal.  The  varieties  of  this  group  are:  Dozier, 
Grier,  Golddu^t,  Hodge,  King,  Lowry,  Mascor,  Missionary,  and  prob- 
ably Shine  Early. 


The  character  which  especially  distinguishes  this  class  is  the  large 
size  of  bolls,  of  which  only  45  to  68  are  required  to  yield  a  pound  of 
seed  cotton.  Other  specially  notable  qualities  are  late  maturity  and 
vigorous  growth  of  stalk.  The  seed  are  large  or  very  large,  and  cov- 
ered with  a  tliick  fuzz,  generally  brownish  white  or  whitish,  a  part 
of  the  seed  of  many  of  these  varieties  being  covered  with  a  deep  green 
fuzz.  The  per  cent,  of  lint  often  runs  rather  low  and  is  usually  be- 
tween 31  and  34.  The  bolls  are  not  closely  clustered;  in  some  va- 
rieties the  upper  limbs  are  so  short  as  to  give  the  top  of  the  plant 
the  erect,  slender  appearance  which  is  commion  among  semi-cluster 
varieties.  In  typical  plants  the  base  limbs  are  of  short  or  medium 
length,  the  number  of  fruit  limbs  and  bolls  relatively  few,  and  the 
main  stem  is  rather  short.  However,  a  number  of  varieties  are  includ- 
ed here  that  have  all  or  many  of  their  plants  of  the  semi-cluster  form. 

The  following  varieties  belong  in  this  group:  Alex.  Allen,  Ander- 
son, Bancroft,  Banks,  Berry,  Bohemian^  Brown  No.  1  (?),  Cheise^ 
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Christopher,  Cleveland,  Cliett,  Cook  Improved  (?),  Coppedge,  Cul- 
pepper, Diamond,  Double  Header,  Dongola,  Drake  (Ala.),  Duncan, 
Ellis,  Orajson,  Ounn,  Haralson,  Hunnicutt  Big  Boll,  Hutchinson, 
Jones,  Langford,  Lee,  Maddox,  Montclare,  Mortgage  Lifter,  Ozier  Big 
Boll,  Reliable,  Rogers,  Rowden,  Ruralist,  Russell,  Scogin,  Sewell, 
Bchlej,  Smith  Improved,  Smith  Standard,  Southern  Wonder,  Spear 
man,  Strickland,  Tatum,  Texas  Bur,  Texas  Storm  Proof,  Thrash, 
Todd,  Triumph,  Truitt,  Webber-Russell,  Whitten,  and  Wyche. 

GttOUP  VI. — LONG  LIMB  UPLAND  VARIETIES^  OB  PETIT  GULF  TYPE. 

The  varieties  in  this  class  grow  to  large  size  and  have  long  limbs 
and  long  joints,  the  plants  presenting  a  straggling  appearance  or 
want  of  compactness.  The  bolls  and  seed  are  both  of  medium  to  large 
size,  the  latter  covered  with  fuzz  of  various  shades.  The  per  cent 
of  lint  is  usually  low.  The  long  limb  form  is  usually  accompanied 
by  unproductiveness  on  average  upland  soil. 

The  following  varieties  are  included  in  this  group:  Hagaman, 
Louisiana,  Peeler,  Petit  Gulf,  and  probably  Red  Leaf. 

GROUP  VII. — INTERMEDIATE  VARIETIES  OR  VARIOUS  TYPES. 

This  group  is  here  added  to  the  scheme  of  classification  published 
by  the  writer  in  1899,  primarily  to  include  varieties  having  limb^ 
a  little  too  long  to  bring  them  within  the  semi-cluster  class.  It  is 
also  made  to  include  a  few  other  varieties  that  are  intermediate  be- 
tween any  two  of  the  other  seven  groups. 

To  this  division  are  assigned,  Breeden,  Boyd,  Edgeworth,  Eureka, 
Excelsior,  Gold  Standard,  Hunnicutt  (J.  B.),  Lewis,  Meredith,  Roby, 
Rosser,  (probably)  Shine  Early,  Sprueill,  (possibly)  Toole,  Tucker, 
and  Webber-Russell. 


The  length  of  staple  is  the  distinguishing  characteristic.  The  lint 
usually  measures  1  14  to  1  1-2  inches  in  length,  or  28  to  34  milli- 
meters or  more.  An  almost  invariable  accompaniment  to  great 
length  of  staple  is  a  low  proportion  of  lint. 

The  plants  grow  to  large  size,  have  limbs  of  great  length,  and  us- 
ually present  a  straggling  appearance,  though  in  some  varieties 
only  the  base  limbs  are  long,  the  upper  limbs  bearing  a  number  of 
bolls  close  to  the  main  stem,  and  giving  the  upper  portion  of  the 
plant  the  appearance  of  great  prolificacy. 

The  bolls  are  not  very  large,  but  are  long,  usually  slender,  taper- 
ing to  a  sharp  point.  Most  of  these  long  staple  varieties  are  late  in 
maturing  a  crop. 

The  seed  are  mostly  of  medium  to  large  size,  usually  densely  cov- 
ered with  fuzz,  from  which  all  trace  of  green  is  absent,  the  color  be- 
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ing  almost  pure  white,  or  in  some  varietieb  4>t  a  brownish  tint  In 
some  varieties  the  seed  are  bare.  In  this  group  are  included — 

Alien  Long  Staple,  Allen  Hybrid  Long  Staple,  Black  Battler, 
Blue  Ribbon,  Oobweb,  Cook  Long  Staple,  Colthorp,  Davis,  Doughtj 
(?),  Eclipse  (?),  Ferguson  (?),  Florodora,  Gholson,  Griffin,  Eeno, 
Laclede,  Matthews  (?),  Moon  (?),  New  Century  (?),  Ozi-^r  Long 
Staple,  Simms,  Southern  Hope  (?),  Sunflower,  and  Wonderful. 

The  varieties  followed  by  an  interrogation  point  are  on  the  divid- 
ing line  as  grown  on  dry  sandy  upland  soil  at  Auburn.  On  moister 
soil  they  usually  have  fiber  long  enough  to  admit  them  into  the  long 
staple  group,  or  into  a  subdivision  of  that  class  which  may  be  called 
the  medium  staple  group. 


Tests  of  the  yields  of  lint  per  acre  have  been  made  at  Au- 
burn for  90  varieties,  in  addition  to  a  much  larger  number 
grown  on  areas  too  small  to  indicate  the  yield.  Their  rank 
in  the  production  of  lint  each  year  when  a  "plot"  test  was  made  is 
shown  by  the  figures  in  the  following  table.  To  compare  any  two 
varieties  let  the  reader  use  only  the  figures  for  those  years  when 
both  varieties  entered  the  test. 

Prom  this  table  it  will  be  seen  that  among  the  varieties  tested  for 
a  considerable  number  of  years  the  following  are  frequently  near 
the  top  of  the  li^t :  Peerless*  Peterkint  Russell,  and  Tryitt. 

Among  the  varieties  that  have  been  tested  only  a  few  years,  the 
following  have  usually  taken  high  rank  In  yield  of  lint :  Cleveland 
Cook  Improved,  Jaickson,  Layto  \,  PuMnot,  and  To-  fe 

(See  detailed  descriptions,  illustrations  of  plants,  and  outlines 
of  bolls,  of  each  variety,  which  are  alphabetically  arranged  on  sub- 
sequent pages  of  this  bulletin.) 

The  lists  just  given  of  course  do  not  include  all  the  productive  va- 
rieties, but  only  those  that  have  been  notably  productive  at  Auburn 
after  being  tested  here  long  enough  to  get  average  results  for  sev- 
eral years.  Each  variety  is  separately  described  and  illustrated  in 
alphabetical  order  in  the  following  pages* 


PRODUCTIVENESS  OF  VARIETIES. 


TiBLi  l.—Bank  of  varieties  of  cotton  on  the  h<ms  of  yield  of  lint 

per  acre. 
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Colthorp  Eureka   ^  
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Cook  Improved'  

Cook,  (W.  A.)  Long  Staple 
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Crossland   

Culpepper   
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D earing   

Dickson   

Dixie  Wilt  Resistant  

Doughty   

Drake  ("Cluster?")   

Duncan  

Edgeworth    

Ellsworth   
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MQ  ONB  BEST  YARIBTY. 


There  is  no  one  variety  of  cotton  that  is  best  fur  all  soils  and  for 
all  climatic  conditions.  At  no  experiment  s^tation  hsi^  any  single  n 
riety  maintained  the  first  place  in  productiveness  year  after  year. 
When  fall  frosts  occur  at  an  early  date  the  earlier  varieties  maj 
have  the  advantage*.  An  unusually  late  frost  may  place  the  late 
varieties  far  in  the  lead. 

In  years  when  a  long  staple  commands  a  premium  of  four  to  ox 
cents,  a  long  staple  variety,  in  spite  of  its  usual  lower  productiveneii 
will  be  more  profitable  on  suitable  land  than  ordinary  or  short- 
staple  varieties.  In  other  years,  in  other  markets,  and  on  dryer  land, 
the  most  productive  short  staple  variety  may  be  far  more  profitable 
than  a  long  staple. 

After  the  invasion  of  the  boll  weevil,  the  best  cotton  to  grow  may 
not  be  the  one  that  now  makes  the  largest  yield,  but  the  one  that 
forms  a  large  proportion  of  its  bolls  so  early  in  the  season  as  to  in- 
sure a  crop  before  the  weevils  become  excessively  numerous.  Like- 
wise many  other  conditions  keep  any  one  variety  from  taking  a  posi- 
tion of  universal  pre-eminence. 

The  quality  that  is  most  universally  desirable  in  a  variety  of 
cotton  is  productiveness,  or  high  yield  of  lint  per  acre.  With  pro- 
ductiveness the  farmer  would  be  glad  to  unite  as  niaay  of  tiu  fol- 
lowing characters  as  possible: 

(1)  Large  size  of  boll,  to  facilitate  picking. 

(2)  Length  of  lint,  with  a  view  to  a  higher  price  per  pound. 

(3)  Earliness. 

(4)  Storm  resistance  or  ability  to  hold  in  the  burr  in  spite  of 
rain  and  wind,  provided  this  quality  shall  not  be  accompanied  by 
difficulty  of  picking. 

(5)  Ease  of  picking,  if  not  accompanied  by  excessive  tendency  for 
the  seed  cotton  to  be  beaten  or  blown  to  the  ground. 


Relation  of  size  of  holU  to  ^tze  of  seed  and  to  production  of  UtU. 

An  analysis  of  the  tables  that  follow  shows  that  generally  varie- 
ties with  big  bolls  have  also  large  seed.  Thus  of  the  49  varieties  hav- 
ing bolls  so  large  as  to  require  only  65  bolls  or  fewer  per  pound  of 
seed  cotton,  all  but  9  have  seed  averaging  above  .13  of  a  gram,  and 
all  but  three  have  seed  heavier  than  .12  of  a  gram.  Langford  and 
Spearman  are  notable  exceptions  to  this  generalization,  the  lai^ 
size  of  their  bolls  being  due  to  the  great  number  (respectively  46 
and  49)  of  rather  small  seed. 

Likewise  the  varieties  with  smallest  bolls  are  those  with  smalleat 
seed. 

In  the  plot  tests  at  Auburn  the  most  productive  varieties  have 
been  found  a  little  more  frequently  among  the  varieties  having  smal! 
seed  (usually  varieties  of  the  Peterkin  type),  than  among  the  bi^ 
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boll  group^  which^  however,  has  been  well  represented  among  thi» 
winners. 

High  per  cent,  of  lint  is  favorable  to  large  yield  of  lint  per  acre, 
hut  not  a  necessary  indication  of  large  yield  of  Unt.  Thus  nearly 
half  of  the  16  varieties  having  highest  per  cent,  of  lint  in  Table 
III  have  proved  to  be  especially  productive.  In  further  con- 
firmation of  this  conclusion  we  may  add  that  the  65  varieties  hav- 
ing lowest  percentages  of  lint  (less  than  32.9  per  cent.),  include  not 
a  single  name  that  has  given  proof  of  unusual  productiveness.  Fur- 
thermore, the  long  staple  varieties,  generally  recognized  as  consid- 
erably less  productive  of  lint  than  the  best  short  staple  varieties, 
have  a  low  or  very  low  per  cent,  of  lint,  often  below  30. 

High  per  cent»  of  lint  is  usually ^  hut  not  always^  accompanied 
hy  small  seed.  However,  Cook  Improved,  Haralson,  Dongola  and 
Montclare  are  among  the  exceptional  examples  showing  that  it  is 
possible  to  combine  high  per  cent,  of  lint  with  rather  large  seed  (and 
also  with  large  bolls  and  productiveness). 

Chreat  length  of  fiber  seems  anta,gonistic  to  high  per  cent,  of  lint, 
All  the  data  for  the  long  staple  varieties  constitute  the  foundation 
for  this  deduction. 

Relation  of  earliness  to  other  qualities.  Taking  the  King-like  va- 
rieties as  representing  extreme  earliness  of  opening,  we  conclude 
that  the  qualities  usually  associated  with  earliness  are  sm^ll  size  of 
boll,  sm^all  size  of  seed,  short  length  of  fiber,  and  medium  or  belotc 
medium  productiveness.  Since  earliness,  in  the  greater  part  of  the 
cotton  belt,  is  chiefly  important  as  a  means  of  lessening  the  injury 
from  the  boll  weevil,  when  it  shall  have  occupied  the  entire  cotton 
growing  area,  we  should  mark  Bennett's  important  distinction  be- 
tween early  opening  and  early  setting  of  bolls.  He  regards  the  lat- 
ter as  much  the  more  important  as  a  means  of  decreasing  injury 
from  boll  weevils.  We  might  reasonably  expect  early  setting  of 
bolls  and  early  opening  to  occur  together,  but  on  this  point  addition- 
al data  are  needed.  Bennett  concludes  that  we  may  identify  early 
plants  by  their  having  short  "joints"  and  by  their  lowest  fruit  limbs 
being  near  the  ground. 

Note.  In  descriptions  that  follow,  terms  describing:  size  of  bolls  or  seed 
and  per  cent  of  lint  are  used  in  the  sense  indicated  below :- 

Definitions,  Bolls,  Per  cent  lint.         Size  of  seed. 

Large  (or  high)  40-68  per  lb.         36  or  above       .13  gram  or  more 

Medium  69-80  per  lb.         33-36  .11-.13  gram 

Small  (or  low)  80  or  more  per  lb.  30-33       below.  11  gram 
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Table  U.— Number  of  bolls  required  to  make  i  pound  of  seed  cafiirn 


Triumph  

Double  H«r.der   

Anderson   

Bohemian  

Hunnicutt  Big  Boll 
Texas  Storm  Proof  --■ 

Cheise  Improved   

Todd  

Diamond   

Southern  Wcnder  — 

Sewell  

Banks   

Spearman  

Mortgage  Lifter  ■ 

Bancroft   

Strickland   

Tatum   

Truitt  

Ellis   

Christopher   

Japan   

Wyche   

Rowden   -- 

Smith  Standard   

Brown  No.  1  

Haralson   

Hollo  way  Storm  Proof 

Reliable   

Thrash  Select   

Berry   

Jones  Improved   

Rogers   

Russell   

Webber-Russell   

Cliett  Improved   

Culpepper   

Dongola   

Langford   

Maddox   

Drake  "Cluster"   

Duncan   

Lee  Improved   

Ruralist  

Whitten   

Cleveland   

Coppedge   

Doughty  Big  Boll 

Gunn  

Montclare   

Texas  Bur   

Cook  Improved  

Griffin  

Roby   

Scogin   

Spruiell  Prolific   

Matthews  Long  Staple 

Schley  

Tmith  Improved  ■ 
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Edgewortn   
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Rich  Man's  Pride   

Sprueill  Re-Improved  

Alex.  Allen  (recently  60)   

Lealand  ---  

Wilson  Matchless    

Gayosa  Prize    

McCall   

Pullnot   

Simms  Long  Staple   

Brannon   

Cook  Long  Staple  

Meredith   

Sistrunk   — 

Best   

Blue  Ribbon  (fuzzy  seed)  

Parks  Own   

Warren  -   

Red  Leaf  

Carolina  v^ueen   

Minor   ;  

Nancy  Hanks   

Rosser  No.  1   — 

Big  Boll  

Doughty  Long  Staple   

Little  Improved   -  - 

Parker   

Bra  swell  Cluster  

Florodora    

Garrard   

Gregg   
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Dixie  Wilt  Resistant  

Peterkin    
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Mattis    

No.  145  (U.  S.  D.  A.  selection). 
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Table  11. — {Continued) 


Hawkins   

Lowry   

Missionary   - 

Mitchell   

Moss   

Norris   

Ozier   

Pinkerton   

Speight   

Blue  Ribbon  (black  seed) 

Todd  Early   

Tucker   

Berryhill   

Gholson  Long  Staple  

Improved  Long  Staple  

Johnson  Excelsior   

No.  146  (U.  S.  i>.  A  selection)  - 

Petit  Gulf   

Boyd  Prolific   

Jackson   

King  No.  1   

Bingham   

Grier   -  

Dozier   

Moon   

Ozier  Long  Staple   

Sunflower   

Woodfin  Non-Pariel   

Allen  Long  Staple  

Crossland   

Extra  Early   

Hagaman   

Hemdon  Select  

Texas  Wood   

Allen  Hybrid  Long  Staple 
Tyler  Limb  Cluster   
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Table  III. —  Varieties  of  cotton  arranged  according  to  1>er  cent  of  lint 


Shine  No.  2   

Victor   

Bates  Little  Brown  

Wise   

Lay  ton  

Cook  Improved   

Todd  Early   

Combination    

Eureka   

Triumph   

Toole   

Favorite   

Moss    

Haralson   .  

Jackson   ..........  

Peterkin   .  

Roby   

Berryhill   

Braddy   

Brown  No.  1   

Grier    ... 

Johnson  Excelsior   

Little   

Bates  Poor  Land  

Borden   ...  .  

Crossland    

King  No.  1   

Whitten   

Texas  Wood   

Blue  Ribbon  (wooly  seed)  ... 

Sistrunk   -   

Cameron  Early   

Montclare   ...  ... 

Shine  Black  Seed  

Red  Leaf   

Brannon    ... 

Gregrg   

Pullnot    

King   

Thrash   

Rich  Man's  Pride  

Pinkerton   

Gold  Standard  

Rowden     

Dongola     

Carolina  Queen   .  — 

Lewis  Prize   

Mascot    

Edgeworth   

Rogers   

Nancy  Hanks   

Welbom   

Ptomy  

Hodge   

Extra  Early  

Anson  Cream  

Bingham   

Cleveland   .......  
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37.5 
37.4 
37.2 
37.0 
36.9 
36.8 
36.8 
36.8 
36.8 
36.4 
1  36.1 
36.3 
36.3 
36J2 
11362 


36  J2 
36.1 
36.0 
36.0 
35.8 
35^ 
35.8 
35.7 
35.7 
35.6 
35.6 
35.5 
35.4 
35.3 
2  35J2 
1135.2 
8|35.1 


Langford    

Garrard     

Rosser  No.  1  

Maddox   

Tucker    

Cliett   

Breeden    

Culpepper    

Pride  of  Georgia  

Hawkins    

Hilliard   

No.  146  (U.  S.  D.  A.  salec 

tion)    

Excelsior  (Moore)   

Hutchinson    

McCaU   

Minor    

Mortgage  Lifter   

No.  145  (U.  S.  D.  A.  selec- 
tion)    

Webber-Russell  

Alex.  Allen    

Braswell  Cluster  

Christoi^er    

Hagaman    

Missionary   

Sprueill  Green  Seed   

Defiance  (Drake)  

Texas  Oak   

Louble  Header  

Kerlong   .... 

Schley   

Smith  Improved  

Southern  Hope   

Woodfin  Prolific   

Parks  Own   

Warren    

Boyd  Prolific  

Cheise  Improved   

Dozier  -   

Speight   .  

Banks    

r-lthorp   - 

Branch  Long  S^.ank  

Lealand   .  -  

No.  149  (U.  S.  a  A.  selee. 

tion  

Ozier   

Holloway  Storm  Proof  

King  No.  3   

New  Century   

Sterling   ^  

Peerless     

Tatum  Big  Boll   

Texas  Bur   ^  

Tyler  Limb  Cluster   

Hemdon  Sdect   


«]  «9 

•  > 

.  iissa 

.  3,35.0 

35.0 

849 

■  2 

34J 

34^ 

1 

34.7 

5 

34.7 

3 

34.7 

5 

34.6 

3 

33J 

2 

345 

4 

345 

2 

344 

1 

344 

2 

344 

4 

344 

1  1 

344 

1 

344 

4 

3U 

1 

343 

4 

S4S 

2 

S4S 

1 

3U 

4 

3U 

1 

342 

2 

342 

1 

341 

1 

841 

3 

841 

3 

849 

3 

840 

1|840 
21833 
11333 
3133.7 
1183.7 
1133.7 
1|oA7 
3ISS.6 
31346 
1I3SJ 
3!88J 

1188.6 
21816 
l|83i 
l|38i 
2|88i 
2|88i 
4188.4 
l|88i 
4|88i 
l|88i 
3)881 


Digitized  by 


Google 


Table  III. — (  Conitnued.) 


Lo'wry  — - — ........ 

r>Lxie  Wilt  resistant  

fejcas  Storm  Proof  — 

Parker   -  

Wyche  Big  Boll   

I>oughty  Big  Boll  

Reliable  

Todd  Improved   

Bancroft  Herlong  

Jones  Improved   — 

Russell    

Truitt   

Blue  Ribbon  (black  seed)  - 

Bohemian   

Burr   

Coppedge    

Orake  "Cluster"   

Meredith    

Moon  Long  Staple  

SprueiU  Re-Improved   

Strickland   -  

Berry   

Keno    

Mattis   

Dickson    

Lee    

Bamet    

Wilson   

Big  Boll   

Cmnmings   

Ellis   

Gnnn    

Best   

Shine  JUJarly   

Woodfin   

Spearman    

Mitchell   

Petit  Gulf   


K 

=  8*2 

% 

8 

a  % 

ct- 

o 

o3.l 

1 

33.1 

1 

33.1 

)S 

t53.1 

1 

83.1 

1 

OO  A 

33.0 

1 

OO  A 

33.0 

8 

83.0 

o 
O 

32.9 

4 

82.9 

6 

32.9 

4 

32.9 

4 

32.8 

1 

82.8 

1 

32.8 

1 

32.8 

5 

82.8 

2 

32.8 

1 

32.7 

2 

82.6 

3 

32.5 

2 

82.4 

1 

32.4 

8 

32.4 

3 

82.8 

A 

OO  o 

2 

32.2 

1 

62,2 

1 

82.1 

8 

82.1 

2 

82.1 

3 

OO  1 

1 

32.0 

6 

82.0 

8 

82.0 

1 

61.9 

1 

81.8 

2 

81.8 

Griffin   

Early  Gayosa    

Corput    

Matthews  Long  Staple   

Florodora   ..  

Ozier  Long  Staple  

Simms  Long  Staple   

Gholson  Long  Staple  

Norris   ... 

Fers:  son   

Hawkins  Jumbo   

Scogin    

Black  Rattler   

Dearing    .. 

Laclede    —  — , 

Sewell   

Anderson   

Grayson   

Hunnicntt  Big  Boll   

Butler   

•bmith  Improved   .  

Hardin    

Ruralist  

Cook  Long  Staple   

Eclipse    

x^ou^^ty    

Duncan   

Japan   -  

Sprueill  Prolific   

Davis  Long  Staple   

Sunflower  Long  Staple  

Diamond     

Ck>bweu     

Improved  

Seabrook    

Allen  Long  Staple  *  

Allen  Hybrid  Long  Staple  - 

Sea  Island   

Gayosa  Prize   


K 
A 

»i 

o 
O 

0*1  f9 

31.7 

1 

oi  e 
81.5 

A 

2 

Of  A 

31.4 

01  A 

31.4 

O 

O 

0*1  o 

31*3 

1 

81.8 

3 

81.8 

2 

81.2 

1 

31.2 

2 

dl.2 

1 

31.1 

8 

31.1 

2 

31.0 

2  j  81.0 

1|81.0 

a 

81.0 

1 

80.9 

1 

30.8 

1 

80.8 

1 

80.4 

8 

80.4 

1 

80.8 

2 

80.3 

5 

80  2 

li30.2 

6 

80.t 

1 

80.0 

1 

29.7 

1 

29.5 

2 

29.2 

3 

29.2 

1 

29.1 

8 

28.S 

1 

28.3 

1 

28.1 

4 

28.0 

1 

26.9 

8 

26.6 

1 

24.9 
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Table  IV.  -  Weif^ht  of  loo  seed;  varieties  artan^ed  Mcordtng  to 

size  of  seed. 


Todd  Improved   

Duncan   

Sewell   

Bancroft  Herlong  

Banks   

Gayosa  Prize   

Holloway's  Storm  Proof- 
Texas  Storm  Proof  

Rowden   

Anderson   

Spruiell  Prolific   

Thrash  ----  

Double  Header   

Ellis   

Mortgage  Lifter   

Truitt  

Lealand   

Strickland   

Maddox   -- 

Cheise  Improved  

Southern  Wonder  

Lee  Improved  

Russell   

Coppedge  Improved  

Rogers    

Diamond   

Hunnicutt  Big  Boll  

Dongola   

Cliett   

Berry  Big  Boll   

Culpepper   

Matthews  Long  Staple  - 

Best   

Bohemian   

Christopher   

Smith  Standard   

Gurn  

Grayson   

Japan   

Montclare   

Brown  No.  1  

Smith  Improved   

Wyche  Big  Boll   

Peerless   

Haralson   

Jones  Improved  

Whitten   

Drake  "Cluster'   

Sea  Island   

Blue  Ribbon  (fuzzy  seed) 
Branch  Long  Shank  ... 
Doughty  Long  Staple  .- 

Corput   

Sprueill  Re-Improved  -- 

Ozier  Big  Boll  

Reliable   


•< 

\ 

\ 

3 

16.89 

1 

16.64 

1 

16.54 

3 

16.40 

3 

16.28 

1 

16.03 

1 

16.03 

1 

16.98 

3 

15.91 

1 

15.58 

1 

15.53 

1 

15.52 

1 

15.34 

2 

15.31 

3 

15.27 

4 

15.06 

3 

15.04 

2 

14.96 

2 

14.95 

1 

14.82 

1 

14.74 

2 

14.46 

5 

14.34 

1 

14.32 

1 

14.30 

1 

14.28 

1 

14.27 

3 

13.92 

2 

13.87 

2 

13.85 

5 

13.65 

2 

13.62 

1 

13.55 

1 

13.54 

4 

13.53 

1 

13.49 

1  3113.46 

1 

13.44 

1 

13.44 

3 

13.37 

1 

13.29 

3 

13.27 

1 

13.27 

4 

13.24 

3 

13.19 

4 

13.19 

1 

13.19 

5 

13.16 

3 

13.15 

1 

13.10 

1 

13.06 

5 

13.06 

2 

12.99 

2 

12.82 

2 

12.75 

1 

12.70 

Cook  Improved   

Improved  Long  Staple  

Triumph    

Hutchinson   

Norris   

Doughty  Big  Boll  

Braswell    

Scogin   

Big  Boll   

Cook  (W.  A.)  Long  Staple  --j 

Hawkins  Jumbo    ' 

Sprueill  Green  •:ieed  i 

Cleveland   —  \ 

Cummings    j 

Rich  Man's  Pride  I 

McCall   --1 

Webber-Russell    

Alex.  Allen    

Parks   

Texas  Bur    

Ruralist    

Pullnot   

Bur   

Hilliard   

Lowry   

Meredith   

New  Century    

Floradora    

Garrard    

Cobweb   -   

Edge  worth    

Moon    

Tatum   

Breeden    

Allen  Hybrid  Long  Staple 

Griffin   

Mitchell   

b,nms  Long  Staple  

Ferguson    

King  No.  3  

Schley   

Seabrook  (Sea  Island)   

Blue  Ribbon  (olack  seed) 

Roby   

Hawkins    

Gholson  Long  Staple  

Minor    

No.  145  (U.  S.  D.  A.8electionl 

Johnson  Excelsior  — 

Nancy  Hanks    

Excelsior    j 

No.  149  (U.  S.  D.A.selection) 

Parker   — 

Bingham    

Warren    

Defiance  (Drake)   


c 

3 

3112*^ 

i!i2.es 

li  12.66 
2112.62 
1 1 12.62 
1,12^7 
1|12^ 

3  i2.49 
1  12.48 
5il2.48 
1,12.44 
4112.40 
3.12.38 
3112.36 
l!12-32 

1  12.29 
1112.26 

4  12.19 

2jm5 
4im2 

2112.11 
3|  12.00 
1|11J8 
3111.88 
2111.82 

2111.81 
3|1L77 
3|1L76 
3111.75 

5  11.71 
1111.70 
li  11.61 
1111.58 
1111.56 
3;  11-45 
111144 
3111.44 

2  11.37 
1111.32 
4  11.25 
lilL16 
4I1L12 
1|1U0 
5111.07 
2!11.0« 
2111.03 
i;i0.94 
1110.90 
3110.88 
4 1 10.84 
1110.84 
210.76 
1110.75 
1110.71 
1110.70 
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Table  IV. — (Contmued.) 


Pride  of  Georgia 

Pinkerton   

Dixie  Wilt  Resistant 
Osier  Long  Staple 

Xangford   

Spearman   

Boyd  Prolific  

Oregg   

Hardin   

Sunflower    

IRosser  No.  1.  

Brannon    

liittle   

Petit  Gulf   

Allen  Long  Staple 

<jold  Standard  

Hagaman   

lifattis    

Carolina  Queen  

<jrrier   

No.  146  (U.  S.  D.  A.) 

Texas  Wood   

Shine  Early   

Hed  Leaf  

Woodfin   

Borden   

Moss   

IVelbom   

Herlong   — 

Eclipse   

Tucker  Improved 

D?aring   

^-nson  Cream  

Sistrunk   

Sterling   

King  No.  2  

Speight   

i-  ssionary  


< 

i 

§ 

— 

3 

 w  _ 

10.70 

3 

10.69 

1 

10.67 

1 

10.66 

1 

10.63 

1 

10.57 

3 

10.55 

1 

10.55 

1 

10.52 

3 

10.52 

2 

10.44 

2 

10.41 

1 

10.40 

2 

10.39 

4 

10.38 

3 

10.36 

2 

10.36  ^ 

3 

10.33 

1 

10.31 

3 

10.21 

2 

10.21 

4 

10.17 

5 

10.16 

3 

10.15 

3 

10.11 

1 

i0.04 

2 

9.98 

3 

9.97 

1 

9.96 

1 

9.94 

2 

9.92 

2 

9.89 

2 

9.88 

1 

9.84 

2 

9.84 

1 

9.82 

1 

9.82 

1 

9.80 

Early  Gayosa  

Ferryhill   

Colthorp   

iiodge   

King   :  .  

Texas  Oak   

Wilson   

CroEsland   

Dickson   

Todd  Early   

Peterkin   

Jackson   

Keno   

Ptomey   

Lewis  Prize   

Black  Rattler  

Woodfin  Prolific 

Dozier   

Hemdon  Select   

Mascot   

Laclede   

Cameron  Early  

Layton   

Wise   

Favorite   -  

Toole   

Bamett   

Shine  Black  Seed  - 

Tyler   

Victor   -  

Extra  Early  

Butler   

Combination   

Bates  Poor  Land  ... 

Eureka   

Shine  No.  2  

Braddy   

Bates  Little  Brown 


*< 

1 

5 
"1 

"9.78 

4 

9.77 

3 

9.68 

1 

9.69 

4 

9.66 

2 

9.66 

1 

9.62 

3 

9.60 

3 

9.59 

1 

9.58 

5 

9.52 

5 

9.51 

1 

9.48 

1 

9.45 

3 

9.43 

2 

9.39 

1 

9.38 

1 

9.33 

3 

9.20 

2 

9.13 

1 

8.97 

4 

8.94 

3 

8.88 

5 

8.72 

1 

8.70 

3 

8.57 

2 

8.56 

3 

8.38 

1 

8.36 

2 

8.33 

1 

8.26 

1 

8.18 

1 

8.17 

1 

8.16 

1 

8.05 

1 

8.03 

2 

7.64 

1 

5.48 
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Conditions  undbe  which  thbsi  dbscriptionS;  photographs  and 
wbighings  wbrb  ^adb. 

All  descriptions  and  photographs  herein  published  were  made  from 
typical  plants  grown  at  Auburn^  Alabama,  on  upland  fields.  The 
soil  here  is  sandy  and  dry  and  under  these  conditions  the  cotton 
plant  makes  relatively  a  small  growth  of  stalk.  The  fiber  of  the 
long  staple  varieties  is  shorter  here  than  when  the  same  variety  im  . 
grown  in  moister  soil.  Time  and  conditions  have  not  thus  far  per-  ' 
mitted  careful  and  repeated  measurements  of  fiber,  and  until  thi^ 
can  be  done  by  more  accurate  methods  than  are  sometimes  used, 
it  is  thought  best  to  make  no  comments  on  the  character  of  fib» 
except  where  the  staple  is  distinctive.  There  has  usually  been  an  ap- 
plication of  from  400  to  600  pounds  of  complete  fertilizer  per  acre, 
and  the  average  yield  for  different  years  has  varied  from  about 
three-fourths  to  about  one  and  one-eighth  bales  per  acre.  Photo- 
graphs were  taken  about  the  time  of  first  frost,  and  since  the  dste 
of  making  the  photographs  necessarily  varied,  the  pictures  should 
not  be  taken  as  indicating  relative  earliness  of  varieties.  Neither 
do  the  figures  show  the  relative  sizes  of  plants.  The  drawings  of 
bolls  are  exactly  the  same  size  as  the  original  boll,  chosen  as  appa-  ' 
rently  typical  of  each  variety.  I 

Data  as  to  size  of  bolls,  weight  of  seed,  per  cent  of  lint,  etc.,  are 
as  a  rule  based  on  the  average  of  three  samples  for  each  year  that  the 
given  variety  was  tested,  or  fifteen  separate  samples  in  the  case  ui 
a  variety  tested  five  years.  The  lint  was  removed  by  hand  picking, 
and  comparisons  with  percentages  of  lint  from  ginning  some  of  the 
same  varieties  show  but  little  difference,  say  1-2  to  1  per  cent  high- 
er for  hand  picking.  The  area  available  did  not  x>^rmit  the 
growing  of  all  varieties  on  plots  large  enough  to  determine 
the  yield  per  acre.  Where  such  yields  were  determined  they  are  in- 
dicated in  Table  I. 

The  writer  cheerfully  records  his  obligations  to  those  who  hare 
assisted  in  this  work,  especially  to  L.  N.  Duncan,  Assistant  Agri- 
<^ulturist,  who  has  prepared  most  of  the  tables  from  our  records, 
and  has  otherwise  given  most  effective  help.  Among  others  to  whom 
•credit  is  due  are  C.  M.  Floyd,  Superintendent  of  the  Farm,  and  0. 
R.  Hudson,  formerly  Assistant  Agriculturist. 

The  writer  is  well  aware  that  the  plain  statement  of  the  undesi- 
Table  qualities,  or  the  failure  to  find  conspicuous  merit  in  a  variety, 
may  bring  disappointment  to  the  originator  or  exploiter  and  may 
perhaps  bring  censure  upon  the  experimenter.   However,  conscious  I 
•of  entire  impartiality,  recognizing  the  possibility  of  errors  of  judg- 
ment and  the  limitations  imposed  by  the  small  number  of  tests  of  | 
•certain  recently  introduced  varieties,  he  can  only  present  his  find  j 
ings  with  the  hope  that  they  will  aid  the  farmer  to  choose  the  var-  j 
iety  best  for  his  conditions  and  to  point  out  merits  and  defects,  note 
of  which  may  aid  originators  of  new  varieties  still  further  to  im- 
iprove  their  creations. 
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DBSCRIPTI0N8  OF  TAB1BTIB8. 


Alex  Allen. — ^This  is  a  variety  which  A.  W.  AUen^  Temple,  Qa.^ 
states  that  he  originated  in  1898  from  a  single  plant  found  in  a  field 
-of  mixed  varieties.   This  is  a  compact,  erect,  big  boll  variety  with 
'«emi-clnster  form.   Plants  medium  size,  short  jointed.  Maturity 
•early  to  medium.   The  bolls  the  last  two  years   averaged  60  per 
X>ound  of  seed  cotton,  or  larger  than  in  our  earlier  tests.  Storm  re- 
fiistance  slight;  per  cent  of  lint  medium  or  above,  (34.3).  Seed  me- 
-dium  in  size,  fuzzy,  mostly  white,  but  some  of  them  greenish  white 
.and  some  brownish  white.   Lint  short.   Bank  in   yield   of  lint  in 
field  tests  at  Auburn  4th,  10th  and  8th.   This  is  a  promising  prolif- 
ic variety,  useful  on  account  of  its  yield,  earliness,  and  large  size  of 
tboUs. 

Allen. — (Synonyms,  Allen  Long  Staple,  Allen  Improved,  Allen 
^ilk,  and  Talbot).  Originated  by  James  B.  Allen,  Port  Gibson, 
Miss.,  who  reports  it  to  be  a  cross  between  his  Allen  Hybrid 
and  Yellow  Bloom.  The  plants  are  tall  with  long  base  limbs  and 
numerous  rather  short  central  and  upper  limbs.  Maturity  medium 
to  late.  Bolls  small  (84  per  pound  of  seed  cotton),  or  small  to  me- 
-dium,  and  pointed;  locks  4  or  5;  storm  resistance,  slight.  Per  cent, 
-of  lint  very  low,  (28  per  cent.)  Seed  small  to  medium  as  judged  by 
weight,  (.104  gram),  but  appearing  large  because  of  abundant  fuzz. 
Lint  very  long  and  fine.  Bank  in  yield  2nd,  18th,  14th,  and  21st. 
This  is  a  well  established,  standard  long  staple  variety,  with  excel- 
lent quality  of  lint  and  a  well  boiled  plant. 

Allen  Hybrid  Long  Staple. — This  is  one  of  the  earlier  varieties 
-originated  by  James  B.  Allen,  Port  Gibson,  Miss.,  and  is  one  of  the 
parents  of  Allen  Long  Staple.  As  grown  here  it  differed  but 
^slightly,  if  at  all,  from  its  descendant.  The  bolls  are  small  (86  per 
pound  of  seed  cotton) ;  per  cent  of  lint  very  low  (26.9) ;  seed  small 
and  fuzzy,  mostly  white.  Maturity  late.  Bank  in  yield  of  lint  11th 
and  16th. 

African. — (See  Jackson). 

Anderson.— Grown  only  in  1906.  Seed  received  from  J.  P.  Ander- 
son, Williamson,  Ga.  This  is  a  big  boll  variety  with  plant  typical  of 
that  group,  but  better  supplied  with  bolls  than  the  average  big  boll 
variety.  On  type  of  plant  this  was  regarded  as  one  of  the  best  of 
the  big  boll  varieties  grown  at  Auburn  for  the  fireft  time  in  1906. 
However,  the  low  per  cent,  of  lint,  (30.9),  makes  further  test  nec- 
-essary  before  we  can  pronounce  this  variety  a  productive  one.  Plant 
medium  in  maturity  and  in  height;  limbs  medium  length;  bolls 
very  large  (49  per  pound),  mostly  five  locks,  ox)ening  wide.  Seed 
very  large  and  fuzzy,  white  and  pale  greenish  white.  Lint  medium 
in  length.  Yield  not  determined. 

Anson  Cream. — (Synonym,  probably  Peterkin).  Seed  was  ob- 
tained from  North  Carolina.  This  variety  belongs  in  the  Bio 
'Grande  group  and  is  probably  a  local  name  for,  or  a  selection  from, 
'Peterkin.   Seed  of  some  plants  are  naked,  while  seed  of  other  plants. 
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that  are  probably  impurities,  arc  densely  covered  with  whitish 
brown  fuzz.    (See  Peterkin.) 

Bancroft. — (Synonym,  Bancroft  Herlong,  Jones  Herlong,  and 
probably  Russell.)  Seed  was  obtained  from  E.  Bancroft,  Athens, 
Oa.  This  old  variety  belongs  in  the  big  boll  group,  and  has  a  rather 
«hort-limbed  plant.  The  bolls  are  large,  58  per  pound,  long,  taper- 
ing gradually  to  a  point.  The  seed  are  large,  fuzzy,  deep  green  and 
brownish  green.  Maturity  late.  The  leaves  have  the  large  size  and 
relatively  shallow  indentations  between  lobes  that  distinguish  the 
leaves  of  Russell.  This  variety  is  probably  the  parent  of  the  Rus- 
sell, for  in  size  and  shape  of  leaves,  in  size  and  shape  of  boll,  and  in 
color  and  size  of  seed  the  two  are  praftically  identical.  Lint  medium 
in  length.  Rank  in  yield  of  lint  at  Auburn  4th  and  17th. 

Banks. —  (Synonym,  Banks  Big  Boll).  This  is  a  big  boll  variety 
with  limbs  of  medium  length.  The  bolls  are  large  (56  per  pound), 
roundish,  either  blunt  or  abruptly  pointed.  Locks  mostly  4.  Storm 
resistance  medium.  This  variety  very  closely  resembles  Truitt  in 
form  of  plant,  size  of  bolls,  size  and  appearance  of  seed,  and  in  per 
cent  of  lint  (33.6)  ;  seed  very  large,  (.163  gram),  fuzzy,  whitish  brown. 
Lint  of  medium  length.    Maturity  medium. 

Bailey. — This  variety,  which  was  grown  at  Auburn  about  1890- 
1893,  is  now  probably  extinct.  As  described  in  Alabama  Experi- 
ment Station  Bulletins  33  and  56,  Bailey  cotton  had  a  small  prolif- 
ic plant  with  branches  of  medium  length,  long  "joints,"  t^gnAU 
roundish  bolls;  seed  small,  mostly  naked  and  black;  staple  of  me- 
dium length;  maturity  early;  per  cent  of  lint  very  low. 

Barnes. —  (Synonym,  Baggarly).  Grown  only  in  1903,  using  seed 
from  J.  R.  Banks,  Newnan,  Ga.  There  are  several  types  of  plants, 
one  similar  to  Russell,  another  to  the  long  limb  group,  and  some 
plants  resembling  Peterkin.  The  data  given  in  tables  are -from  the 
plants  resembling  Russell. 

Barnett, — An  old  semi-cluster  variety  now  almost  or  quite  extinct. 
The  plants  are  not  very  uniform,  and  are  of  medium  maturity  and 
fruitfulness.  The  bolls  are  small,  roundish  or  ovate,  some  of  them 
abruptly  pointed,  mostly  4  locks  per  boll.  Per  cent  of  lint  below 
medium  (32.2),  although  the  seed  as  recently  obtained  were  small 
and  exactly  similar  in  appearance  to  Peterkin. 

Bate's  Little  Brown. —  (See  Peterkin.)  Seed  was  obtained  from 
R.  Bates,  Jackson,  S.  C.  In  all  important  qualities  this  cotton  ia 
similar  to  Peterkin. 

Bates's  Poor  Land. —  (Synonyms,  Peterkin,  Bates  Little  Brown). 
Seed  was  obtained  from  R.  Bates,  Jackson,  S.  C.  In  all  important 
qualities  similar  to  Peterkin  and  Bates's  Little  Brown. 

Berryhill. — F.  M.  Berryhill,  Aline,  Amite  County,  Mississippi, 
states  that  he  originated  this  variety  in  1898  by  selection  from  Bran- 
non.*  This  variety  contains  some  plants  resembling  in  form  Peter- 
kili  and  King,  but  more  of  the  semi-cluster  form.  The  seed  are 
small,  fiizzy,  niostly  brownish;  per  cent  lint  38;  bolls  small  (81  per 
pound);   In  maturity  it  is  medium  to  early;  moderately  prolific. 
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Locks  mostly  5.   This  variety  is  very  similar  to  Lewis. 

Berry. — (Synonym,  Berry  Big  Boll).  J.  L,  Berry,  Griffin,  Qa.^ 
states  that  he  originated  this  in  1896,  from  unknown  parentage^ 
This  is  a  big  boll  variety.  The  bolls  are  large,  (averaging  62  per 
pound),  abruptly  pointed.  The  per  cent  of  lint  averaged  low^ 
(32.4).  The  seed  are  large,  fuzzy,  mostly  white,  greenish  whitfi^ 
and  brownish  white.  In  all  of  the  qualities  mentioned  above  Berry 
is  similar  to  Truitt,  but  differs  from  the  latter  in  being  earlier.. 
Locks  4  to  5.  Storm  resistance  fair.  Rank  in  yield  of  lint  a  I  Au- 
burn in  1905,  21st.  The  most  promising  characteristic  of  this  vari* 
ety  is  its  earliness  for  a  big  boll  variety. 

Best, — Grown  only  in  1903.  Plants  of  the  King  form,  but  per 
cent  of  lint  lower  and  size  of  bolls  larger  than  that  type.  Maturity 
early.    Seed  greenish  white. 

Big  Boil. — Of  doubtful  classification,  the  bolls  being  of  medium 
size  and  too  small  to  admit  it  to  the  big  boll  class^  to  whldi  ijn  olha^ 
qualities  it  would  belong. 

Bingham. — Grown  only  in  1895.  This  is  apparently  a  mixe*3  ra- 
riety,  having  some  long  limb  and  some  almost  seini-elnster  plants. 
Seed  small  to  medium,  brownish  to  greenish.  Ix)cks  mostly  5,  Per 
cent  of  lint  medium  or  above.  Bolls  small  (83  per  pound  of  seed 
cotton). 

Black  Rattler. — Seed  from  W.  E.  Collins,  Mayersville,  Mias.  Thi^ 
is  a  long  staple  variety,  having  plants  similar  to  Allen  Long  Staple. 
The  seed  are  naked  and  the  per  cent  of  lint  averaged  31.  The  bolls 
are  small  (91  per  pound),  ovate  and  abruptly  pointed,  and  most  of 
them  containing  4  locks.    Lint  fine  and  long. 

Blue  Ribbon. — This  variety  was  originated  in  1900  by  the  South 
Carolina  Experiment  Station  as  a  result  of  a  cross  between  Allen 
Long  Staple  and  Dickson.  It  is  distinctly  n  st  ini  cluster  variety  of 
the  long  staple  group,  but  the  lint  is  not  <ji  long  as  the  stand 

and  long  staple  varieties.  The  bolls  are  small  to  medium  in  size 
(averaging  80  per  pound),  ovate,  and  pointed,  with  5  or  4  locks.  The 
plant  is  medium  to  tall,  abundantly  fruited,  compact,  erect  with 
short  joints,  the  upper  limbs  short,  the  base  limbs  medium  to  long. 
Maturity,  early  to  medium,  and  the  earliest  of  the  long  staple  group. 
Per  cent  of  lint  32.8,  or  one  of  the  highest  of  the  long  staples.  Seed 
are  medium  size.  There  are  two  strains  of  ]>lue  Ribbon  differing 
chiefly  in  the  fact  that  one  has  nearly  naked  black  seed;  the  other, 
seed  covered  with  white,  or  brownish  white  fuzz.  Bank  in  yield  of 
lint  at  Auburn  24th  and  16th.  The  earliness,  compact  shape,  num- 
ber of  bolls  and  length  of  lint  make  this  a  premising  variety,  and 
the  staple  should  command  sufficient  premium  to  make  this  a  ^oin^ 
petitor  in  point  of  profit  with  the  best  short  staple  varieties.  • 

Bohemian. — This  is  a  big  boll  variety  from  Texa«  with  the.^lidmc* 
teristic  shape  of  plants  of  that  group.  The  bolls  are  very  large,  4^> 
making  a  pound  of  seed  cotton;  the  per  cent  of  lint  is  low  (32.S)  ; 
the  seed  are  large,  fuzzy,  and  mostly  white.  The  lint  Ls  unusually 
long  for  this  class  of  cotton.    The  plant  is  large  and  of  pyramidal 
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shape  with  rather  long  limbs.  Maturity^  late.  Bolls  ovate  and  &!► 
ruptly  pointed. 

Borden, — The  high  per  cent  of  lint  (37.5),  small  size  of  bolls  (89 
per  poimdly  and  small  aim  of  seed  suggest  that  this  may  be  a  membo* 
of  the  Peterfcfn  group.  The  seed  are  fuzzy  an^  brownish.  Seed 
were  ol)tained  from  A.  Borden,  Qoldsboro,  N.  C. 

Boyd. — Seed  of  this  old  variety  were  obtained  from  H.  C.  Prevosty 
New  Orleans,  La.  The  plant  is  of  medium  size,  somewhat  Fariable, 
sometimes  approaching  the  semi-cluster  form,  and  assignable  to  the 
intermediate  jn^roup.  The  seed  are  scantily  covered  with  brownish 
fuzz  and  rostMiible  Peterkin.  Bolls  small  (82  per  pound),  4  or  5 
locks,  short  and  roundish,  sometimes  abruptly  pointed  and  some- 
times blunt.  Per  cent  of  lint  33.7.  Maturity  early  to  medium. 
Lint,  short.  This  variety  is  interesting  only  being  the  reputed 
parent  of  a  number  of  better  varieties. 

Braddy.  (F^ynonym,  Peterkin).  This  strain  was  selected  by  L.  C. 
Braddy,  Dillon,  S.  0.,  from  a  variety  known  locally  as  Simpson, 
which  was  probably  Pet^kin.  The  plant  has  the  typical  shape  of  the 
Peterkin  group  and  has  numerous,  medium  to  long,  rather  slender 
limbs.  In  per  cent  of  lint  (37.8),  small  seed,  naked  or  brownish  fax 
zy  seed,  this  variety  appears  to  be  identical  with  Peterkin,  though 
bolls  were  smaller  (99  per  pound)  and  a  somewhat  larger  proportion 
of  seed  was  naked  in  tests  made  at  Auburn.  In  maturity  it  is  me- 
dium. '  The  plant  is  prolific,  the  type  well  fixed.  In  a  publicatioF 
of  the  United  States  Department  of  Agriculture,  the  statement  i^ 
made  that  the  seed  are  gray,  and  tufted,  and  the  lint  very  curly. 

Branch  Long  Shank. — M.  L.  Branch,  Bishop,  Qa.,  states  that 
this  has  also  been  known  under  the  name  of  Shank-High.  But  a 
comparison  of  the  seed  as  grown  under  the  first  name  at  Auburn 
with  seed  distributed  in  1907  by  the  United  States  Department  of 
Agriculture  sufjfjests  that  either  this  cotton  is  wanting  in  uniformi- 
ty or  that  the  two  names  are  not  synonyms.  The  Branch  seed  are 
mostly  brownish  wMte,  while  the  seed  from  the  Department  are 
mostly  white  with  some  greenish  seed.  The  plant  is  tall,  rather 
poorly  supplied  with  limbs  and  bolls.  The  bolls  have  4  and  5  locks, 
and  are  of  medium  size  (77  per  pound).  The  seed  are  large  and  the 
per  cent  of  lint  33.6.    Maturity  medium.   Lint  short  to  medium. 

Brannon, — (Synonym,  Ottle  Brannon  and  probably  Peterkin). 
This  is  apparently  a  synonym  of  Peterkin,  as  indicated  by  the  hi^ 
per  cent  of  lint,  36.4,  small  seed,  most  of  them  naked,  or  scantily 
covered  with  brownish  fuzz.  The  points  in  which  it  differs  from 
Peterkin  are  the  larger  size  of  bolls  (72  bolls  making  one  pound  of 
seed  cotton),  and  longer  limbs  or  more  straggling  form  of  plant.  It 
might  even  be  placed  in  the  long  limb  group. 

BraswelL — (Synonym,  Braswell  Cluster).  Seed  was  obtained 
from  J.  B.  Pitt,  Racy  Mount,  N.  C.  The  plants  were  very  variable, 
there  being  a  few  of  a  semi-cluster  type  and  some  long  limbed  or 
straggling.   The  semi-cluster  nlants  had  bolls  of  medium  sise,  me- 
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dinm  per  cent  of  lint;  seed  mostly  white,  and  of  medium  size,  fnzzy. 
In  maturity  the  plant  ranks  as  medium,  and  it  is  rather  prolific. 

Breeden. — Seed  were  obtained  from  T.  C.  Breeden,  Lester,  S.  0. 
This  is  a  rather  tall  plant,  and  seems  to  have  frait  limbs  a  little 
longer  than  in  the  semi-clnster  group;  hence  it  is  classed  in  thA  in- 
termediate group.  The  bolls  are  above  medium  size  (68  per  pound) , 
usually  with  five  locks,  oval  with  abrupt  point.  Storm  resistance, 
good.  The  seeds  are  medium  sizp  and  brownish  and  whitish  brown 
colors,  being  of  a  lighter  shade  of  brown  than  seed  of  Gold  Standard. 

Brown  No.  1. — Seed  was  obtained  from  M.  L.  Brown,  Bremen, 
Ga.  In  high  per  cent  of  lint  (37.7),  large  size  of  boll  (61  per 
pound) ,  and  in  form  of  plant,  which  varies  between  typical  big  boll 
shape  and  tall,  Short  limbed  form,  this  cotton  is  practically  identi- 
cal with  Cook  Improved.  The  seed  are  a  little  larger  and  contain  a 
larger  proportion  of  dark  greenish  brown  seed,  the  s^  from  some 
plants  resembling  Bancroft.  This  is  a  prolific  variety  of  medium 
maturity. 

Bur. — Bolls,  medium  to  small,  classification  uncertain. 

Butler. — ^This  cotton,  from  North  Carolina,  embraced  plants  of 
several  types.  In  maturity  it  ranked  as  medium.  Per  cent  of  lint 
only  30.4. 

Cameron. — (Synonym,  Cameron  Improved).  This  was  originated 
about  1895  by  R.  R.  Cameron,  West  Greene,  Ala.  The  parent  varie- 
ties were  Drake  "Cluster"  and  Peterkin.  The  characteristics  of 
both  parent  plants  are  plainly. shown  in  the  form  of  plant,  some 
plants  being  of  characteristic  Peterkin  shape,  others  tall  with  short 
upper  limbs,  and  still  others  resembling  the  big  boll  type.  At  pres- 
ent this  cotton  more  nearly  resembles  the  Peterkin  than  the  Drake 
^'Cluster."  Its  high  per  cent  of  lint  (36.8),  small  bolls  (92  per 
pound),  and  small  seeds,  which  are  either  naked  or  covered  with 
brown  fuzz,  are  identical  with  Peterkin.  The  bolls  are  mostly  oval 
or  ovate,  abruptly  pointed,  with  5  or  4  locks.  Maturity  medium, 
storm  resistance  medium  to  poor;  rank  in  yield  of  lint  at  Auburn, 
7th  and  14th.  We  are  justified  in  assigning  this  to  the  Rio  Grande 
^oup  except  a  minority  of  the  plants  which  show  traces  of  other 
ancestry. 

Carolina  Queen. — (Synonym,  Peterkin).  Seed  were  obtained 
from  J.  C.  Fowke,  Blalock,  S.  C,  who  has  selected  seed  of  unknown 
origin,  but  which  evidently  must  have  been  Peterkin.  In  high  per 
cent  of  lint  (35.8),  form  of  plant,  small  seed,  and  the  brown  fuzzy 
covering  of  most  seed,  this  plant  resembles  Peterkin,  but  differs  from 
Peterkin  only  in  having  nearly  all  of  its  seed  fuzzy,  and  in  the  slight- 
ly  larger  bolls  (74  per  pound).  This  may  be  considered  as  a  fuzzy 
seed  form  of  Peterkin,  promising  because  of  its  larger  bolls. 

Champion. — (See  Ptoney  and  Peterkin.) 

Cheise. — This  unusual  name  is  probably  a  local  designation  for 
a  variety  of  the  big  boll  class  from  Texas.  Bolls  are  large,  seed 
large  and  brownish  white. 

Cherry  Cluster. — This  variety  from  South  Carolina   is  probably 
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DOW  extinct.  From  Alabama  Experiment  Station  Bulletins  Nos.  33 
and  56  we  learn  that  the  plant  was  of  medium  size,  compact,  well 
limbed  and  prolific,  resembling  Peerless,  but  having  longer  limbs  and 
joints;  bolls  small  and  roundish;  seed  small,  fuzzy;  maturity  early. 

Christopher. — This  is  said  to  have  been  originated  by  R.  H.  Chris- 
topher, LaGrange,  Ga.,  about  1880.  In  form  of  plant,  size  of  bolls 
(only  59  per  pound  of  seed  cotton),  large  size  of  seed  (.135  gram), 
medium  per  cent  of  lint  (34.3),  and  characteristic  form  of  plant, 
this  variety  belongs  to  the  big  boll  group.  Most  of  the  plants  have 
the  rather  low,  symmetrical,  diffuse  growth  characteristic  of  that 
group.  Some  of  them  have  rather  short  upper  .limbs,  forming  what 
may  be  called  the  erect  type  of  big  boll.  The  bolls  are  large  (59 
per  pound),  roundish,  often  blunt,  and  more  frequently  contain  5 
than  4  locks.  Maturity  medium.  The  seed  are  large,  fuzzy,  and 
mostly  brownish  white,  with  an  occasional  greenish  white  seed. 
Rank  in  yield  of  lint  at  Auburn,  5th  and  12th.  This  is  a  prolific 
big  boll  cotton,  resembling  Truitt  in  most  points,  but  differing  from 
the  latter  in  having  a  larger  proportion  of  roundish  blunt  bolls. 

Cleveland. — J.  R.  Cleveland,  Decatur,  Miss.,  states  that  he  origi- 
nated this  variety  about  1885  by  selecting  seed  from  a  cotton  bearing 
no  known  name.  The  plant  is  tall  and  is  well  supplied  with  bolb» 
and  with  limbs  of  medium  or  short  length,  tending  toward  the  erect 
type  of  big  boll  plant.  The  bolls  are  large,  (65  per  pound)  usa«lly 
having  five  locks  and  falling  out  easily,  this  being  the  chief  shortcom 
ing  of  this  variety.  The  seed  are  of  medium  size,  fuzzy,  brownish 
white,  with  some  greenish  seed  .Bolls  large,  roundish,  and  pointed 
or  bluntish.  This  is  one  of  the  earliest  of  the  big  boll  group,  rank 
ing  as  early  to  medium.  At  Auburn,  it  has  been  one  of  the  most 
productive  of  the  big  boll  group,  ranking  in  yield  of  lint,  3d  in  1905, 
and  3d  in  1906,  or  a  little  below  Cook  Improved. 

CUett. — Seed  were  obtained  from  R.  A.  Cliett,  Harlem,  Ga.  The 
plants  are  mostly  of  characteristic  big  boll  form,  or  in  some  case:* 
of  erect  big  boll  form.  The  bolls  are  large,  (63  to  the  pound  of  seed 
<?otton),  and  roundish.  The  per  cent,  of  lint  averaged  34.8.  Matur 
ity  medium.  The  seed  are  large,  fuzzy,  brownish  white  and 
greenish  white. 

Cohweh. — W.  E.  Collins,  Mayersville,  Miss.,  states  that  he  orig 
inated  this  variety  about  1878,  using  Sea  Island  and  Peeler  as  pa- 
rents. It  resembles  Colthorp  and  Black  Rattler.  The  plant  is  tall, 
open  of  pyramidal  form  and  is  a  long  staple  upland  variety.  The  bolls 
are  small  (89  per  pound),  slender,  long  pointed,  and  usually  having 
four  locks.  This  variety  has  naked  seed,  of  medium  size,  (.117 
gram),  the  naked  seed  doubtless  coming  from  the  Sea  Island  parent. 
The  per  cent,  of  lint  is  28.8.  The  lint  is  long  and  fine. 

Cook  Long  Staple. —  (Synonym,  W.  A.  Cook.) 

This  variety  is  said  to  have  been  originated  by  W.  A.  Cook,  New- 
man, Miss.  The  plant  is  medium  to  tall,  of  rather  straggling  or 
limby  form,  with  long  internodes,  the  plants  with  best  fiber  resem- 
bling in  form  Allen  Tiong  Staple.   Maturity,  medium  to  late.  The 
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l>olls  are  of  medium  size  and  larger  than  those  of  any  other  long 
staple  tested,  except  Griffin,  72  bolls  B^mm/^isi^  one'  pound  of  seed 
cotton.  The  bolls  are  ovate,  either  long  pointed  or  abruptly  point- 
ed; per  cent,  of  lint  30.2;  seed  of  medium  size,  mostly  white  or  brown- 
ish white.  The  fiber  is  abundant  and  of  long  staple,  but  ueitlier 
so  long  nor  so  fine  as  that  of  Allen  Lon^  Staple,  and  Griffin,  The 
seed  obtained  in  recent  years  has  been  badly  mixed  with  some  short 
staple  variety.  This  is  apparently  one  of  the  most  productive  var- 
ieties of  the  long  staple  group,  having  ranked  in  the  tests  at  Auburn 
as  1st,  4th,  and  24th,  in  different  years. 

J.  C.  Cook. — A  variety  of  purple  leaf  cotton,  probably  now  ex- 
tinct  or  represented  by  some  improved  deee^dant,  (See  Red  Leaf,) 
The  writer,  who  has  been  unable  to  obtain  any  seed  under  this  name,, 
puts  on  record  here  data  taken  from  earlier  publications  of  the 
Alabama  Experiment  Station.  In  1801  this  variety  was  the  least 
productive  of  12  varieties  tested.  Its  staple  was  very  short;  ]>er 
cent,  of  lint  34.5.  "Stalk,  medium,  pyramidal,  purple.  Leaves  pur- 
ple underneath,  presenting  a  singular  appearance.  Devoid  of  wood 
limbs.   Bolls  round;  staple  very  short;  not  prolific;  very  late.^ 

Cook, — ^.(Synonym,  Cook  Improved.)  This  variety  was  originatel 
by  J.  R.  Cook,  Ellaville,  Ga.,  in  1895.  He  believes  it  to  be  a  natural 
cross  between  some  early  variety  and  one  known  locally  as  Beat  All^ 
In  form  of  plant  Cook  cdtton  is  somewhat  variable.  About  60  per 
cent  of  the  plants  are  tall  with  short  fruit  limbs,  and  few  meditnn 
length  base  limbs.  The  remaining  plants  are  mostly  of  the  diffuse  big 
boll  type  with  fruit  limbs  medium  to  long.  The  bolls  are  large,  (66 
making  a  pound  of  seed  cotton),  roundish,  often  blunt,  with  usually 
five  locks.  The  seed  cotton  falls  out  easily,  which  is  the  point  of 
greatest  weakness  in  the  variety.  In  maturity,  Cook  is  early  to  me- 
dium, ranking  with  Cleveland  and  Berry  Big  Boll  as  tilie  earliest  va- 
rieties having  large  bolls.  The  bolls  open  well  and  are  easily  picked. 
The  per  cent  of  lint  is  very  high,  the  avoraj^e  at  An  burn  beiiio;  38.^ 
per  cent.  This  has  been  one  of  the  most  prolific  varieties  both  at  Au- 
burn and  at  other  stations.  Its  rank  in  yield  of  lint  at  Auburn 
during  the  past  three  years  has  been  6th,  2nd,  and  1st.  Its  produc-^ 
tiveness,  large  size  of  bolls  and  extremely  hio:h  per  cent  of  lint  have 
brought  this  variet.y  recently  into  dewervod  ])0] Hilarity. 

Colthorp, —  (Synonyms,  Colthorp  Pride,  Laclede,  Col  thorp 
Black  Rattler.)  ^ 

Seed  was  obtained  from  Colthorp  &  Co.,  Talla  Bena,  La.,  who 
state  that  this  cotton  originated  about  1902  from  a  few  locks  of  cot- 
ton  of  unknown  origin,  having  black  seed  and  fjood  lens^th  of  staple. 
This  is  a  long  staple  variety  but  as  grown  at  Auburn  the  staple 
was  not  quite  as  long  as  Griffin  and  Allen.  This  cotton  very  closely 
resembles  Black  Rattler  and  Cobweb  in  form  of  plant,  small  size- 
of  bolls  (98  per  pound),  naked  black  seed,  and  in  character  of  lint^ 
Per  cent,  of  lint  averaged  for  three  years  33.6. 

Colthorp  Eureka, —  (See  Keno.) 

Combination, — R.  Bates,  Jackson,  S.  C,  statest  that  he  originatecl 
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this  variety.  It  has  a  high  per  cent  of  lint  (38£)  ,  small,  tuaj^ 
brownish  seed,  and  a  plant  similar  to  Peteridn.  Although  the  plant 
tous  niaii^  boUsy  their  small  size,  (97  to  the  pound  of  seed  cotton)^ 
makes  ^bi  fSPriety  imtidess.  This  is  believed  to  be  a  strain  oT 
fntxf  seed  TMndkfH* 

Coppedge.  Beofl  were  obtained  in  1899  from  C.  S.  Coppedge,  Ny- 
son,  Ga.  This  iff  a  big  boll  variety  (65  bolls  per  pound)  with  lai^,. 
iuzzjj  brownish  wlilte  seed.  The  storm  resistance  is  fair ;  maturity 
medium. 

Ocrpui. — (Synonym,  Corput  Find.)  This  cotton  as  grown  at 
Auburn  for  two  years  \\  as  too  badly  mixed  to  be  described.  It  con- 
tained plants  that  could  not  be  distinguished-  from  Jackson,  and 
others  similar  to  Peterkin. 

Crosaland. — (Synonyms,  Peterkin,  Carolina  Queen,  Moss,  Texa» 
Wood,  etc,) 

Tn  form  of  plant,  sizo  and  shape  of  boll,  in  small  seed,  and  in 
a[)i>earan('e  of  seed,  w  hirh  are  partly  naked  and  partly  covered  with 
a  scant  brown  fuzz,  we  have  not  been  able  to  find  any  difference  be- 
tween this  cotton  and  the  Peterkin  variety.  When  tested  in  field 
plots  at  Auburn,  its  ayerage  rank  in  yield  of  lint  was  about  the 
same  as  that  of  Peterkin. 

Crawford  Peerless, — (Ree  Peerless). 

Culpepper, —  (SviKinyin,  probably  Wyche.)  J.  E.  Culpepjier,  Lu- 
thersville,  Ga.,  states  that  he  originated  this  variety  about  1892,  us- 
ing Wjche  and  Diekson  as  parents.  It  is  now  exactly  similar  to- 
Wyche  and  shows  no  trace  of  its  alleged  Dickson  parentage,  and 
should  probably  be  regarded  as  a  selection  from  Wyche.  In  form  of 
plant  this  variety  is  typical  of  the  big  boll  group,  being  rather  low,, 
spreadinii:,  and  having  limbs  of  medium  length.  The  bolls  are  la^« 
(63  making  one  pound  of  seed  cotton),  ovate,  rather  blunt  pointed, 
opening  well  and  having  very  poor  storm  resistance.  There  are  vari- 
ously five  and  four  locks.  The  per  cent,  of  lint  averaged  34.7.  The 
seed  are  lar^^e  and  covered  with  a  dense  fuzz.  Most  seed  are  brown- 
ish white,  or  white,  with  a  small  proportion  that  have  a  greenish 
tinge.  Maturity,  medium,  or  earlier  than  most  big  boll  varieties. 
Lint,  short  to  medium.  The  plants  are  prolific  for  a  big  boll  var- 
iety. Tn  plot  tests  at  Auburn  Culpepper  ranked  about  midway 
from  top  to  bottom  of  list. 

Cum  wings. — This  is  a  local  name  in  the  eastern  part  of  Alabama 
for  a  variety  once  quite  popular  and  regarded  as  productive.  It  is 
now  little  grown  or  entirely  extinct  in  its  pure  form.  It  is  said  to 
have  been  especially  subject  to  boll  rot,  which  is  assigned  as  the 
cause  of  its  disappearance.  As  grown  at  Auburn  the  plant  was  of 
medium  height,  and  of  semi-cluster  or  nearly  semi-cluster  type.  The 
bolls  are  of  medium  si7<%  (78  per  pound),  ovate,  abruptly  pointed; 
maturity,  early  to  medium;  storm  resistance  poor;  seed  fuzzy,  me- 
dium size,  mostly  brownish  white. 

Davis  Long  Staple. — This  is  a  long  staple,  rather  short  jointed  va- 
riety.  The  plants  are  rather  prolific;  the  staple  long  and  fine;  ma- 
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tnrity,  almost  slb  early  as  any  of  the  long  staples;  bolls  small  and 
tapering. 

Dearing. — (Synonyms,  Dearing  Prolific  and  Bearing  Small  Seed.) 

A  variety  apparently  but  little  grown  now.  As  grown  at  Auburn 
this  was  rather  an  unpromising  variety  of  uncertain  classification. 
Some  plants  were  of  the  semi^cluster  form  and  others  were  some- 
what similar  to  Peterkin.  Seed,  small,  fuzzy,  brownish.  Per  cent* 
of  lint  only  31.5,  although  it  is  stated  that  once  this  variety  had  a 
high  per  cent  of  lint.  Lint,  short  to  medium.  Maturity,  medium. 

Defiance. — (Synonym,  Drake  Defiance,  and  probably  World's 
Wonder.) 

Seed  obtained  from  Drake  Brothers,  Philomath,  Qa.,  who  intro- 
duced the  variety  within  the  past  few  years.  This  is  a  prolific,  semi- 
cluster,  well  fruited  cotton,  with  small  bolls.  The  plant  is  tall,  well 
shaped,  with  short  upper  limbs  and  medium  to  long  base  limbs,  re- 
sembling Woodfin  and  Hardin.  The  bolls  are  small,  92  average 
bolls  being  required  in  our  test  to  yield  one  pound  of  seed  cotton* 
The  bolls  are  ovate,  abruptly  pointed  and  more  frequently  contain- 
ing five  than  four  locks.  The  per  cent  of  lint  is  34.2;  seed 
small  to  medium^  fuzzy,  and  mostly  brownish  white  and  greenish 
white.  In  maturity  Defiance  is  early  but  not  equal  to  King.  The 
Drake  cotton  from  Alabama  has  the  first  right  to  the  name  Drake,, 
by  reason  of  priority  of  use. 

Diamond. — (Synonym,  Diamond  Six  Lock).  This  is  a  big  boll 
variety  with  low  per  cent  of  lint.  Large,  brownish,  fuzzy  seed.  The 
lint  is  above  medium  in  length;  the  large,  roundish  bolls  contain 
mostly  five  locks  and  occasionally  six  locks;  maturity,  medium  to 
late. 

Dickson. — (Synonyms,  Dickson  Cluster,  Dickson  Improved,  Dixon 
and  Simpson).  David  Dickson,  of  Oxford,  Ga.,  whose  agricultural 
writings  have  so  strongly  influenced  Southern  agriculture,  originat- 
ed this  variety  about  1857  or  1858,  by  continuous  selection  from 
Boyd  Prolific.  This  typical  cluster  variety  was  once  very  popular* 
but  is  no  longer  a  general  favorite.  The  plant  is  slender,  erect,  with, 
numerous  very  short  fruit  limbs  and  several  medium  to  long  base 
limbs.  The  bolls  are  numerous  and  closely  clustered.  The  smalt 
size  of  bolls  (104  per  pound  of  seed  cotton)  constitutes  its  greatest 
fault.  The  seed  are  small,  fuzzy,  mostly  brownish  white,  and  occa- 
sionally greenish  white.  The  lint  is  short  to  medium.  Most  plants 
mature  early,  though  not  so  early  as  King.  The  small  bolls  are 
ovate  to  roundish,  and  often  blunt.  The  per  cent  of  lint  is  low 
(32.3.)  In  1905,  in  our  varie'ty  test,  boll  rot  destroyed  more  than 
half  the  bolls  of  Dickson,  while  adjacent  varieties  suffered  only  to 
medium  extent.  It  was  not  then  possible  to  determine  whether  this 
was  due  to  the  use  of  badly  infected  seed  or  to  an  inherent  weakness 
in  the  variety.  In  three  field  tests  at  Auburn  it  ranked  near  the 
bottom  of  the  list,  and  in  two  tests  near  the  top  of  the  list. 

Dixie  Wilt  Resistant. —  (Synonyms,  U.  S.  Dept.  Agriculture  No* 
148  and  Orton  No.  148).   This  variety  is  the  result  of  successful  at- 
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tempts  to  develop  a  variety  of  cotton  that  should  be  resistant  to  cot- 
ton wilt,  also  called  "black  heart"  and  'T)lack  root"  Credit  for  origi- 
nating it  is  due  W.  A.  Orton,  of  the  Bureau  of  Plant  Industry,  De- 
partment of  Agriculture,  Washington,  D.  C,  who  in  1901  saved  seed 
of  plants  growing  on  the  farm  of  M.  C.  Scott,  near  Montgomery,  Ala- 
bama, that  were  resistant  to  this  disease.  The  name  of  the  variety 
from  which  selections  were  first  made  is  unknown.  Mr.  Orton 
thinks  that  the  Dixie  is  the  result  of  accidental  hybridization  be- 
tween this  original  selection  and  other  cottons  grown  with  it  the  fol- 
lowing year.  Each  year  it  has  been  grown  by  him  on  infested  land 
and  seed  has  been  saved  from  plants  that  resisted  cotton  wilt.  While 
more  immune  than  any  other  variety  tested  in  comparison  with  it^ 
it  is  not  yet  entirely  proof  against  wilt,  especially  on  land  badly  in- 
fested with  both  wilt  and  nematodes,  or  root  knot  worms.  The 
plants  are  of  medium  size,  having  numerous  medium  length  branches 
and  resembling  Peterkin,  from  which,  however,  it  differs  in  havin^j 
a  very  low  per  cent  of  lint.  The  bolls  are  small,  ovate  or  roundish, 
and  pointed.  There  are  more  frequently  five  than  four  locks; 
storm  resistance  is  medium  to  good.  The  per  cent  of  lint  averaged 
33.1.  The  seed  are  small  (averaging  .107  gram).  The  seed  are  va- 
riable, the  fuzzy  brownish  seed  being  those  preferred  by  the  origina- 
tor. Some  plants  have  seed  many  of  which  are  partially  or  entirely 
naked  and  exactly  like  Peterkin.  Small  green  or  greenish  seed  alj*a 
occur.  Lint  is  of  medium  length.  In  maturity  this  plant  is  medium  to 
late.  There  is  need  for  improvement  in  yield  of  lint,  per  cent  of 
lint,  size  of  bolls,  uniformity  of  seed,  and  lower  position  of  first 
limbs. 

Double  Header. — Seed  were  obtained  in  1906  from  R.  H.  Smith. 
Monticello,  Ga.  This  is  a  promising  big  boll  variety  unusually  well 
supplied  with  limbs  and  bolls.  The  leaves  resemble  Russell  in  siae 
and  shape.  The  seed  also  are  similar  to  Russell  and  Bancroft  Her- 
long,  being  very  large,  fuzzy,  deep  green  and  brownish  green.  The 
bolls  are  very  large, (only  47  being  required  to  make  a  pound  of  seed 
cotton  as  compared  with  62  in  the  Russell  variety).  This  evidently 
belongs  in  the  Russell  or  Bancroft  sub-division  of  the  big  boll  group, 
but  is  apparently  an  improvement  on  both.  The  bolls  are  ovate,  ta- 
pering and  usually  contain  five  locks;  the  bolls  turned  down,  the 
seed  cotton  hanging  together  and  showing  medium  storm  resistance. 
The  parts  of  the  bur  curl  up.  The  per  cent  of  lint  i^  medium,  34.1; 
lint  medium  length;  maturity,  medium  or  medium  to  late.  This  var- 
iety has  not  yet  been  tested  by  us  in  such  a  way  as  to  determine  the 
yield  of  lint  per  acre. 

Dongola, —  (Synonyms,  probably  Haraldson,  Montclare,  Rogers 
and  perhaps  T^ealand).  Seed  were  obtained  from  B.  F.  Malabar. 
Waynesboro,  Ga.  This  is  a  big  boll  variety  approaching  a  semi- 
cluster,  and  very  similar  to  Montclare  and  Rogers.  The  plant  is  tall 
with  base  limbs  of  medium  length  and  short  fruit  limbs  well  sup- 
plied with  bolls.  It  is  short  jointed  and  rather  slender.  The  bolls 
are  large  (63  per  pound),  roundish,  and  often  blunt.   The  seed  are 
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large,  fuzzy,  and  mostly  brownish  white.   The  per  cent,  of  lint 
high  for  a  big  boll  variety  (36).   In   maturity,   Dongola  ranks  as 
late.    The  lint  is  of  medium  length. 

Doughty. — (Synonym,  Doughty  Long  Staple).  We  have  grown 
this  variety  for  five  years,  and  have  found  it  badly  mixed.  Some  of 
the  plants  have  the  characteristic  long  staple  form,  and  others  more 
nearly  resemble  the  big  boll  and  straggling  plants.  The  best  type  of 
plants  have  fiber  scarcely  long  enough  to  admit  this  cotton  to  the 
long  staple  class,  and  on  inost  plants  it  is  plainly  short  staple  fiber. 
The  bolls  are  medium  size  (75  per  pound),  ovate,  and  long  pointed, 
•containing  four  or  five  locks.  The  seed  are  large,  fuzzy,  mostly 
browish  white.  The  plant  is  well  supplied  with  bolls,  and  in  matu- 
rity ranks  as  medium  to  late.  In  one  plot  test  at  Auburn,  Doughty 
ranked  tenth  in  yield  of  lint. 

Doughty  Big  Boll — This  name  has  apparently  been  used  incorrect- 
ly as  a  synonym  for  Doughty. 

Dozier, — (Synonyms,  Dozier  Improved  and  King).  This  cotton 
from  North  Carolina  has  plants  that  resemble  the  larger  specimens 
of  King.  In  size  and  character  of  bolls,  seed  and  lint,  and  even  in 
the  red  spots  on  the  petals,  we  were  unable  to  see  any  difference  be- 
tween thw  and  King,  except  that  the  Dozier  cotton  was  less  uniform. 

Drake. — (Synonyms,  Drake  Improved  and  Drake  "Cluster.")  This 
variety  is  the  result  of  selections  made  by  R.  W.  Drake,  Laneville, 
Alabama,  probably  from  the  Peerless  variety.  In  form  of  plant 
most  plants  clearly  belong  in  the  big  boll  group,  while  others  ap- 
proach the  semi-cluster  type.  However,  the  word  "cluster''  is  mis- 
leading, for  this  variety  is  not  even  a  semi-cluster,  though  well  sup 
plied  with  bolls.  The  bolls  are  large  (64  per  pound),  oval,  abruptly 
pointed  and  only  occasionally  bluntish.  The  seed  are  large,  fuzzy, 
mostly  brownish  white  and  greenish  white.  Lint  of  medium  length. 
This  variety  is  entirely  different  from  Drake  Defiance. 

Drake  Defiance. — (See  Defiance). 

Duncan. — This  old  variety  from  Georgia  is  now  nearly  or  quite  ex- 
tinct. In  shape  it  resembles  Jones  and  other  typical  big  boll  varie- 
ties. The  bolls  are  large  (64  per  pound),  ovate,  or  oval,  and  abrupt- 
ly pointed  or  blunt,  usually  with  5  locks.  The  per  cent,  of  lint  is 
low ;  the  seed  are  very  large,  fuzzy,  mostly  whitish  brown  and  green- 
ish white.  In  plot  tests  at  Auburn  it  ranked  one  year  at  the  bottom 
of  the  list  and  two  years  about  midway  of  the  list  in  yield  per  acre* 
In  maturity  it  is  medium  to  late.   Lint  medium  in  length. 

Early  Oayosa. — (See  Gayosa). 

Eclipse. —  (Synonym,  Eclipse  Long  Staple).  This  variety,  grown 
here  in  1902  had  all  the  characteristics  of  a  long  staple  cotton,  ex- 
cept that  it  was  deficient  in  the  length  of  lint.  This  may  have  been 
due  to  the  very  dry  summer  which  that  year  reduced  the  length  of 
staple  of  most  long  staple  varieties.  The  bolls  and  seed  are  small 
(93  bolls  per  pound),  the  seed  fuzzy,  and  mostly  brownish  white. 

Edgeworth. — (Synonyms,  Little  and  Little  Improved).  This  cot- 
ton was  introduced  by  J.  C.  Little,  Louisville,  Ga.   This  variety  is 


difficult  of  classification,  and  is  probably  best  assigned  to  the  inter 
mediate  group.  The  plant  is  tall  and  limbs  are  short  to  medinuL 
The  bolls  average  medium  size  (69  per  pound),  and  usually  have  5 
locks.  The  seed  are  fuzzy,  small,  mostly  brownish  white  and  green- 
ish white,  resembling  King.  The  per  cent  of  lint  is  35.7.  This  is  a 
well  boiled  plant  of  early  to  medium  maturity.  In  the  only  plot 
test  at  Aubum  it  took  low  rank  in  yield  of  lint  per  acre. 

Ellis. — (Synonym,  Ellis  Big  Boll).  Seed  were  obtained  from  G. 
B.  Ellis,  Palmetto,  Ga.  This  is  apparently  a  big  boll  variety  with 
some  plants  approaching  the  long  limbed  type.  The  bolls  are  large 
(59  per  pound),  ovate,  and  abruptly  pointed.  The  seed  are  large, 
fuzzy,  mostly  brownish  white  and  greenish  white.  The  per  cent  of 
lint  is  32.1. 

Eureka. — Seed  were  obtained  from  S.  L.  Thornton,  Hartwell,  Ga. 
Apparently  this  name  has  been  applied  to  several  different  kinds  of 
cotton.  The  per  cent  of  lint  of  this  short  staple  variety  is  hig^i 
(38.6) ;  bolls  small  (95  per  pound),  roundish;  seed  small  and  fozsy, 
mostly  brownish  white.  The  variety  seems  to  be  intermediate  be- 
tween King  and  Peterkin. 

Excelsior. — ^The  cotton  grown  at  Auburn,  under  this  name  is  the 
one  originated  by  C.  F.  Moore,  Bennettsville,  S.  C.  The  same  name 
according  to  S.  M.  Tracy,  has  been  applied  to  a  selection  from  New 
Era,  made  in  Georgia.  The  plant  is  similar  to  Peterkin,  as  also  are 
most  of  the  qualities  of  seed,  except  that  there  are  no  naked  seed. 
The  seed  are  small,  fuzzy,  densely  covered  with  a  brownish  fuzz,  bm 
averaging  a  lighter  shade  of  brown  than  the  seed  of  Gold  Standard. 
The  per  cent  of  lint,  which  in  our  first  test  was  32.8,  has  steadily 
risen  to  38.1,  probably  due  to  careful  selection  by  Mr.  Moore.  The 
bolls  are  small  (95  per  pound),  oval,  short,  pointed.  This  is  a  pro- 
lific early  to  medium  variety  of  the  Rio  Grande  group. 

Extra  Early. — Seed  were  obtained  from  J.  B.  Crouch,  Wedgefield, 
S.  C.  The  plants  were  variable,  the  best  being  of  semi-cluster  type, 
and  resembling  Woodfin.  The  bolls  are  small,  oval,  mostly  blunt. 
The  per  cent  of  lint  is  above  medium.  Seed  small,  fuzzy,  brownish 
white. 

Favorite. — Seed  were  obtained  from  S.  G.  Mayfield,  Denmark,  S- 
<j.  The  form  of  plant,  high  per  cent  of  lint,  small  size  of  bolls  (78 
per  pound),  small  size  of  seed,  and  appearance  of  seed  of  many 
plants  suggests  that  that  is  a  strain  of  Peterkin  with  practicaly  all 
the  seed  fuzzy,  and  mostly  brown.  The  admixtures  somewhat  resem- 
ble King. 

Ferguson. — This  was  received  as  a  long  staple  variety,  but  a* 
grown  at  Auburn  the  lint  was  not  long  enough  to  admit  this  to  the 
long  staple  class.  Occasionally  plants  were  found  that  were  prac- 
tically lintless,  the  seed  being  naked  and  the  boll  almost  entirely  de- 
void of  lint.  The  bolls  are  small  and  pointed  (87  per  pound).  Per 
<;ent  of  lint  31.1;  seed  brownish  white. 

Featherstone. — Seed  were  obtained  from  J.  A.  Collins,  Jackson, 
<3a.   This  is  a  variety  having  some  plants  that  are  quite  or  nearly 
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of  the  semi-cluster  type,  and  others  with  longer  upper  limbs.  The 
i)ase  limbs  are  long  and  too  far  from  the  ground.  The  bolls  are  of 
medium  size,  ovate,  mostly  with  sharp  points.  This  variety  showed 
considerable  storm  resistance.   Seed  of  medium  size,  mostly  whitish. 

Florodora. — L.  A.  Stoney,  Allendale,  S.  C,  states  that  this  varie- 
ty was  originated  by  him  in  1900,  and  that  the  parent  varieties 
were  Sea  Island  and  a  prolific  upland  cotton  of  unknown  name*  This 
variety  has  been  very  popular  in  the  eastern  section  of  the  cotton 
belt  within  the  past  few  years.  The  plant  is  tall,*  usually  well 
shaped,  and  having  the  characteristic  size  and  shape  of  the  long  sta- 
ple group.  The  bolls  are  ovate  and  pointed  and  of  medium  size 
(averaging  76  per  pound),  and  have  either  four  or  five  locks.  The 
seed  are  of  medium  size,  fuzzy,  white  or  brownish  white.  The  per 
cent  of  lint,  as  usual  with  long  staple  varieties,  is  low  (31.3).  In 
maturity  Florodora  is  late.  The  staple  is  long  and  fine  on  most 
plants,  and  usually  commands  a  considerable  premium  over  ordina- 
ry upland.  Growers  of  this  variety  in  this  county  in  1906  received  a 
premium  of  4  to  5  cents  per  pound,  and  still  higher  premiums  have 
been  obtained  elsewhere.  Where  the  local  markets  offer  no  prem- 
ium, long  staple  cotton  must  be  shipped  to  the  seaport  markets.  In 
our  field  tests  at  Auburn,  Florodora,  like  other  long  staple  varieties, 
ranked  near  the  bottom  of  the  list  in  yield  of  lint  per  acre. 

Oarrard. — (Synonym,  probably  Hawkins),  Seed  were  obtained 
from  P.  R.  &  W.  T.  Garrard,  Nona,  Ga.  This  is  a  semi-cluster  cot- 
ton which  in  appearance  of  plant,  per  cent  of  lint,  medium  size  of 
boll,  medium  size  of  seed,  and  appearance  of  seed  was  indistinguish- 
able from  Hawkins.  Seed  are  mostly  brownish  white  with  occasion- 
ally a  shade  of  green.   The  variety  is  early  to  medium,  and  prolific. 

Cfayosa. — (Synonyms,  Early  Gayosa  and  Gayosa  Prize).  This 
cotton  of  uncertain  classification — a  part  of  the  plants  probably  be- 
longing in  the  Rio  Grande,  and  part  in  the  short  limbed  groups — was 
notable  in  our  tests  for  its  low  per  cent  of  lint.  Bolls  are  small  (71 
per  pound.)    Some  of  the  plants  had  naked  seed  like  Peterkin. 

Oholson. — (Synonym,  Allen  Long  Staple).  This  is  a  selection 
from  Allen  Long  Staple  made  by  L.  K.  Gholson,  Fort  Deposit,  Ala- 
bama. This  cotton  is  similar  in  all  respects  to  Allen  Long  Staple, 
which  see. 

Gold  Dust— (See  King.) 

Oold  Standard. — Seed  were  obtained  from  Excelsior  Seed  Farm, 
Bennettsville,  S.  C.  This  variety  is  of  doubtful  classification,  for  jt 
contains  plants  that  in  turn  suggest  the  semi-cluster,  the  Rio  Grande 
and  the  King  group.  Generally  it  is  a  rather  compact,  erect,  almost 
semi-cluster  plant  with  base  limbs  of  medium  length.  The  bolls  are 
small  to  medium  (77  per  pound),  mostly  roundish.  The  per  cent 
of  lint  is  high  (36.1) ;  maturity,  medium.  This  is  a  rather  prolific 
variety,  the  most  distinctive  feature  of  which  is  the  deep  brown  or 
yellowish  brown  color  of  fuzz,  which  densely  covers  the  seeds  of 
many  plants. 

Gray  son. — (Synonyms,  Grayson  Big  Boll,  Grayson  Early  Prolif- 
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ic).  Classification  doubtful;  bolls  m^iuti  to  large;  low  per  cent 
of  lint.   Seed  are  ''>rge,  mostly  brownish  white. 

Oregg. — This  variety  is  stated  to  have  been  originated  abont  1900 
by  S.  A.  Gregg,  Florence,  S.  C,  from  a  single  plant  found  in  a  gar- 
den. The  plant  somewhat  resembles  Peterkin,  but  the  fuzzy  seed, 
mostly  brownish  white  and  greenish  white,  make  the  classification 
of  this  variety  doubtful.  The  bolls  are  of  medium  size,  mostly  ovate 
and  pointed.   The  per  cent  of  lilt  is  high. 

Orier. — (Syaonyms,  Qrier's  King  and  King).  Seed  were  obtain 
ed  from  L.  F.  Qrier,  Oxford,  Alabama.  This  cotton  was  identical 
with  King  in  all  respects,  including  the  red  spot  at  the  base  of  each 
petal. 

Griffin, — (Synonym,  Griffin  Long  Stajle.)  This  long  staple  va- 
riety was  originated  by  the  late  John  Griffin,  Greenville,  Miss., 
about  1867  as  the  result  of  repeated  crossing  between  Sea  Island  and 
the  Old  Green  Seed.  Selection  has  been  continued  each  year  since 
then  by  the  originator  or  by  his  son.  At  present  selection  is  being 
made  with  a  view  to  fixing  the  6-lock  quality,  while  maintaining 
the  length  and  fineness  of  fiber.  As  grown  at  Auburn,  the  Griffin 
plant  was  not  prolific.  The  lint  is  longer  and  finer  than  tbat  of 
any  other  upland  variety  tested  by  the  writer,  but  the  fiber  lacks  uni- 
formity of  length ;  even  the  shortest  fibers  are  full  long  for  the  long 
staple  class.  The  staple  is  weak,  and  the  outer  part  of  the  lock  has 
often  a  characteristic  glossy  sheen.  Maturity,  late;  bolls  medium 
to  large,  and  larger  than  any  other  long  staple  (66  being  required  to 
make  one  pound  of  seed  cotton).  Locks  4  and  5;  per  cent  of  lint, 
31.7.    Seed  mostly  brownish  white  or  whitish  brown;  medium  sixe. 

Griffin  Drought  Proof. — This  short  staple  variety  from  Georgia, 
is  different  from  Griffin  Long  Staple.   Per  cen\  of  lint  low. 

Chinn. — Seed  were  received  from  C.  L.  Gunn,  Temple,  Miss.  This 
is  a  large  plant  of  the  Petit  Gulf  or  long  limbed  type,  though  it 
might  equally  well  be  ranked  as  a  large  sprealing  form  of 
the  big  boll  group.  The  bolls  are  large  (65  per  pound),  oval,  abruptly 
pointed.  The  seed  are  fuzzy,  mostly  white,  but  with  some  mixturd 
of  deep  green  seed.   Per  cent  of  lint  32.1. 

Hagaman. — Prof.  H.  J.  Webber  states  that  this  variety  originated 
near  Jackson,  La.,  and  was  probably  a  selection  from  one  grown  un- 
der the  name  of  Dean,  though  Peeler,  which  it  resembles,  was  the 
kind  grown  almost  exclusively  on  the  owner's  plantation  at  the 
time.  The  form  of  plant  varies  somewhat,  and  is  nearer  to  the  long 
limbed  than  to  any  other  group.  Bolls  small  (85  per  pound),  ovate, 
pointed ;  seed  small  and  on  some  plants  brownish  white  and  on  oth- 
ers partly  naked.   Per  cent  of  lint  34.3. 

Haralson. — (Synonym,  Dongola,  which  see.) 

Hardin. — Originated  by  B.  B.  Hardin,  Washington,  Ga.,  who  ex- 
hibited at  the  Macon  Fair  in  1906  single  limbs  almost  completely 
hidden  by  the  thickly  clustered  open  bolls.  Receiving  no  reply  to 
letters  addressed  to  the  originator,  we  secured  our  seed  through  a 
firm  in  Montgomery,  Alabama.   As  grown  here  in  1906,  Hardin  was 
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a  semi-cluster  variety  very  similar  to  Woodfin  and  Sterling,  but  not 
bearing  bolls  in  dense  masses.  The  bolls  were  numerous  and  from 
medium  to  small  in. size  (77  per  pound  of  seed  cotton),  and  the  per 
cent  of  lint  30.3.  The  small  seed  are  partly  white  and  partly  green- 
ish white. 

Hawkins. — (Synonyms,  Hawkins  Improved  and  Hawkins  Jum- 
bo). Originated  by  W.  B.  Hawkins,  Nona,  Ga.  This  is  a  standard 
«emi-cluster  variety,  and  the  plant  is  usually  prolific  and  of  good 
«hape.  The  medium  to  small  bolls  (79  per  pound)  are  often  round- 
ish. The  per  cent  of  lint  is  34.6.  The  seed  are  fuzzy,  mostly  brown- 
ish white  and  greenish  white.  Maturity,  early  to  medium;  lint, 
short  to  medium  in  length.  In  plot  tests  at  Auburn  it  ranked  in 
yield  of  lint  9th,  16th,  8th,  3rd,  3d,  15th,  8th,  and  7th. 

Hawkins  Jumho. — (See  Hawkini^.) 

Herlong. — A  variety  entirely  different  from  Bancroft  was  tested 
once.   It  had  small  bolls  and  small  seed.    (See  also  Bancroft.) 

Hemdon. — (Synonym,  Herndon  Select)?  This  is  a  selection 
made  by  J.  A.  Herndon,  Elberton,  Ga.,  from  an  accidental  stalk  re- 
sembling the  Dickson.  The. Herndon  is  almost  a  semi-cluster  vari- 
ety, with  small  bolls  (85  per  pound);  small  brownish  white  seed; 
and  early  to  medium  maturity.   Per  cent  of  lint  33.1. 

Hodge. —  (Synonyms,  King  and  probably  Dozier).  This  cotton 
from  North  Carolina  has  medium  to  small  bolls;  early  maturity; 
small  greenish  white  and  brownish  white  seed.  In  form,  the  plant 
somewhat  resembles  the  larger  plants  of  King. 

Hilliard. — This  is  a  semi-cluster  variety  very  near  to  the  big  boll 
class,  with  medium  to  large  bolls  (69  per  pound) ;  per  cent  of  lint, 
34.6;  rather  broad  semi-cluster  form  of  plant;  medium  size  of  seed, 
fuzzy,  and  chiefly  brownish  white.     Maturity   early   to  medium. 

Hollotvay  Storm  Proof. — (Synonyms,  Storm  Proof  and  probably 
Bowden).   A  big  boll  large  need  variety. 

Hunnicutt. — (Synonym,  Hunnicutt  Choice).  This  was  a  variety 
originated  by  the  late  Dr.  J.  B.  Hunnicutt,  of  Georgia,  who  several 
years  ago  wrote  me  that  he  believed  the  variety  then  to  be  extinct. 
This  was  a  variety  with  medium  to  long  limbs;  bolls  medium  size, 
fuzzy,  roundish,  brownish  white  seed. 

Hunnicutt  Big  Boll. — (Synonyms,  probably  Russell  and  Ban- 
croft). The  plants  are  similar  to  Russell.  This  cotton  has  recently 
been  selected  by  J.  A.  Hunnicutt,  Warsaw,  Alabama.  The  bolls  are 
very  large,  the  seed  large,  fuzzy,  brownish  green  and  deep  green,  ex- 
actly resembling  Russell,  from  which  it  is  probably  a  selection.  The 
per  cent  of  lint  is  low  and  maturity  late. 

Hutchinson. — This  big  boll  variety  was  obtained  from  J.  N. 
Hutchinson,  Salem,  Ala.  The  bolls  are  large,  ovate,  abruptly  point- 
ed, showing  considerable  storm  resistance.  The  seed  are  fuzzy,  me- 
dium size,  mostly  brownish  white  with  some  greenish  white. 

Improved  Long  Staple. — This  is  in  the  long  staple  group  witk 
small  bolls,  fuzzy,  brownish  white,  medium  sized  seed. 

Jumbo. — (Synonym,  Hawkins.) 
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Jackson. — (Synonyms,  African  and  Limbless.) 

This  ?ariety,  which  a  few  years  ago  was  largely  exploited,  is  a 
tall,  cluster  cotton,  resembling  Welbom  Pet,  but  having  larger  bolls, 
and  lint  adhering  to  the  burs  more  firmly.  The  bolls  are  mostly 
borne  in  clusters  near  the  main  stem.  There  are  usually  one  or  two 
medium  to  long  base  limbs,  but  these  are  sometimes  wanting  and 
sometimes  more  numerous.  The  bolls  are  small,  (82  per  pound) , 
ovate,  tapering.  Per  cent  of  lint  high,  (38) ;  seed  fuzzy,  small, 
mostly  brownish  white.  At  Auburn  it  ranked  in  yield  of  lint  Ist^ 
3rd  and  17th.  This  is  a  productive  variety  but  with  serious  faulti 
of  form,  height,  tendency  to  shed  and  difficult  to  pick. 

Jackson  Wilt  Resistant. —  (Synonym,  U.  S.  Dept  of  Agriculture, 
No.  128.) 

This  is  the  result  of  selections  made  since  1900  by  W.  A.  Orton^ 
of  the  U.  S.  Department  of  Agriculture,  from  plants  of  the  Jackson 
variety  that  withstood  cotton  wilt.  It  is  resistant  but  not  entirely 
immune. 

Japan. — This  big  boll  variety  with  large,  fuzzy,  white  seed  was  ob- 
tained from  a  Texas  seed  firm  and  is  probably  a  local  name  for  soma 
better  known  Texas  variety. 

Johnson. — (Synonym,  Johnson  Excelsior.) 

This  cotton  is  wanting  in  uniformity  of  type,  containing  plants 
resembling  Peterkin,  others  like  the  big  boll  group,  and  some  of 
semi-cluster  form.  The  bolls  are  small,  81  per  pound ;  the  per  cent 
of  lint  high,  (37.7) ;  the  seed  small,  fuzzy,  and  varying  in  color  from 
pure  white  to  a  yellowish  brown. 

Jones. — (Synonyms,  Jones  Improved,  Jones  Re-Improved,  and 
Schley.) 

This  is  a  standard  big  boll  variety  originated  by  J.  F.  Jones,  Ho- 
gansville,  Qa.,  probably  from  Duncan.  The  bolls  are  large,  requi^ 
ing  <>2  bolls  per  pound  of  lint  The  bolls  are  pointed ;  the  large  seed 
are  mostly  white,  also  brownish  and  irroenish  white.  Per  cent  of 
lint,  low.  Maturity  late.  In  seven  years'  tests  at  Auburn  it  was 
usually  below  the  middle  of  the  list  and  never  higher  than  fifth  in 
yield  of  lint. 

Jones  Long  Staple. — This  long  staple  is  described  as  having  a 
large,  straggling,  non-prolific,  late  plant,  with  large  tapering  bolls, 
large,  fuzzy,  brownish  white  seed.  Staple  long;  per  cent  of  lint  very 
low. 

Keith. — Tested  at  Auburn  prior  to  1894  and  reported  in  Bulletins 
Nos.  33  and  56  as  a  prolific,  short  limbed,  and  apparently  semi-cluster 
variety,  with  roundish  bolls  of  medium  size;  seed  of  medium  size, 
fuzzy,  white  or  brownish  white;  maturity  early;  per  cent,  of  lint, 
low;  staple  short. 

Keno. — This  is  a  selection  made  from  Colthorp  Eureka  about  1895 
by  Colthorp  &  Co.,  Talla  Bena,  La.  In  form  of  plant  and  silkiness 
of  staple  it  probably  belongs  in  the  long  staple  group,  but  as  grown 
at  Auburn  the  lint  was  of  scant  length  for  long  stable-   Bolls  ait 
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very  small,  (104  per  pound) ;  per  cent,  of  lint,  (32.4) ;  seed  fuzzj^ 
small,  mostly  brownish  white. 

King. — (Synonyms,  King  Improved,  Gold  Dust,  Tennessee  Gold 
Dust,  King  No.  2,  King  No.  3,  Grier,  Mascot,  Hodge,  Dozier,  etc.) 

This  very  distinct  variety  was  originated  in  Louisburg,  N.  C,  by 
TT.  J.  King,  about  18824,  from  several  plants  selected  by  him  as  su- 
perior to  the  parent  varieties,  which  latter  he  declines  to  name. 
The  King  in  form  of  plant  is  taken  as  a  distinct  group,  with  plant! 
characterized  by  small  size,  short  base  Ifeeitm,  t^nmerous  nteditmi 
length  upper  limbs,  the  longest  of  which  are  sometimes  crooked,  the 
^owth  reminding  one  of  the  limbs  of  a  black  jack  oak  {Quercuft 
Marylandica.)  On  part  of  the  blooms  there  is  a  red  spot  inside  the 
flower  and  near  the  base  of  each  petal.  The  most  valuable  quality 
of  this  variety  is  its  extremely  early  maturity.  We  have  found  no  oth- 

so  early.  This  makes  it  a  favorite  in  regions  where  the  boll  weevil  Ia 
present.  Its  popularity  on  this  account  is  somewhat  offset  by  tto 
small  size  of  bolls  and  by  the  shortness  of  staple.  The  per  cen^  of 
lint  is  high,  almost  equalling  the  Peterkin  group.  The  seed  are 
small,  fuzzy,  mostly  greenish  white  and  brownish  green.  The  bolls 
are  roundish  or  ovate,  sometimes  blunt.  The  seed  cotton  falls  out 
easily.  Occasional  plants  are  found  of  large  size,  bwt  In  otlter 
fil)ects  these  retain  the  characteristics  of  the  King  variety.  In  8 
years'  plot  tests  at  Ajubum  it  was  usually  about  the  middle  of  the 
list  and  never  above  fifth  in  yield  of  lint  per  acre. 

Layton. — A  selection  made  by  R.  D.  Layton,  St.  Matthews,  S,  C, 
from  a  mixed  cotton.  In  form  of  plant,  high  per  cent,  of  lint,  (39), 
medium  to  small  size  of  bolls,  (76  per  pound),  and  small  size  of  seed, 
this  variety  belongs  in  the  Rio  Grande  group,  but  it  differs  from 
Peterkin  in  that  practically  all  of  the  seed  are  fuzzy.  Most  of  them 
are  brown  or  brownish  white,  some  greenish  white,  th^  darker  seed 
resembling  the  fuzzy  seed  occuring  in  the  Petefkin  variety.  Like 
Peterkin,  Layton  has  but  slight  storm  resistance.  There  are  usually 
five  locks.  Layton  is  medium  in  maturity  and  has  proved  at  Auburn 
one  of  the  most  productive  of  the  Rio  Grande  ^roiip,  i  nuking  in  yield 
of  lint  per  acre,  second,  fifth  and  second,  among  all  varieties  tested  in 
plots  in  1904,  1905,  and  1906,  respectively. 

Langford. — Seed  from  S.  J.  Langford,  Albin,  Qa.  This  is  a  big 
boll  variety.  The  plants  are  short  jointed  and  approach  the  semi- 
cluster  form,  and  are  medium  in  maturity.  The  seed  are  fuzzy  and 
fimall  to  medium;  per  cent,  of  lint  35.1.   Bolls,  G3  per  pound. 

Lealand. — Seed  from  H.  P.  Jones,  Hemdon,  Ga. 

This  is  a  semi-cluster  variety  with  roundish,  mostly  blunt  boUs^ 
above  medium  size,  (70  per  pound.)  The  seed  are  large,  fuzzy,  most* 
ly  brownish  white  and  greenish  white,  but  in  some  plants  resembling 
Bancroft.  In  maturity  Lealand  is  medium;  jter  cent,  of  lint,  33.6. 
Although  the  plants  are  of  pleasing  shape  and  fairly  well  boiled, 
jet  in  a  single  test  here  Lealand  ranked  at  the  bottom  of  the  list 
in  yield  of  lint  per  acre. 

Lee. — Seed  from  E.  E.  Lee,  Wildwood,  Alabama.  This  is  probably 
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a  local  name.   It  represents  a  big  boll  variety  with  ovate,  pointed 
bolls;  large,  fuzzy,  brownish  white  and  greenish  white  seed. 
Lewis, — (Synonyms,  Prize,  Lewis  Prize.) 

W.  B.  F.  Lewis,  Lewiston,  La.,  states  that  he  originated  this  va- 
riety. This  is  a  plant  of  the  erect,  short-limbed  type,  with  few  short 
base  limbs,  or  none,  and  characterized  by  some  plants  having  near 
the  base  crooked  fruit  limbs,  curving  downward  and  bearing  four, 
five,  or  more  bolls.  The  photograph  represents  a  plant  of  this  type 
without  base  limbs.  The  bolls  are  medium  to  small,  (78  per  pound) ^ 
ovate  or  roundish,  pointed.  The  seed  are  fuzzy,  small,  mostly  brown- 
ish white,  and  greenish  white,  the  brownish  seed  resembling  those 
of  Layton.  The  per  cent,  of  lint  is  35.8.  The  fibre  is  rather  short 
In  a  single  plot  test  at  Auburn  it  stood  just  above  the  middle  of 
the  list  in  yield  of  lint  per  acre. 

lAmhless. —  ( See  Jackson.) 

Little, — (See  Edgeworth.) 

Laclede, — (See  Colthorp.) 

Louisiana, — This  cotton  from  Louisiana  is  a  large,  straggling,  long 
limbed  plant  with  small  bolls.  It  is  a  late  variety  and  probably  be- 
longs in  the  Petit  Gulf  group. 

Lowry, — Seed  originally  from  J.  Q.  Lowry,  Cartersville,  Ga.  This 
is  an  early  variety  similar  to  King.  The  bolls  are  small,  (79  pCT- 
pound) ;  the  seed  are  medium  size,  mostly  greenish  white  and  brown- 
ish white.   Per  cent,  of  lint  33.1. 

Maddox, — Seed  obtained  from  J.  S.  Maddox,  Orchard  Hill,  Chu 
This  is  a  big  boll  variety  with  fuzzy  seed,  some  of  which  are  greenish 
white  and  some  brownish,  the  latter  with  only  a  scant  covering  of 
fuzz.  It  has  large,  ovate,  pointed  bolls,  (63  per  pound),  large  seed^ 
per  cent,  of  lint  34.9;  maturity  medium. 

Mascot, — In  all  respects  this  proved  identical  with  King,  whicb 
see. 

Matthews, — (Synonym,  Matthews  Long  Staple.)  This  Mississippi 
variety,  now  nearly  or  quite  extinct,  is  nearer  to  the  big  boll  than 
to  the  long  staple  class.  The  lint  is  too  short  and  the  bolls  too  large 
for  the  long  staple  group.  The  bolls  average  67  to  one  pound  of  seed 
cotton.  The  seed  are  large^  fuzzy,  white;  maturity  medium.  Per 
cent,  of  lint  31.4. 

Mattis, — Seed  from  C.  F.  Mattis,  Learned,  Miss.  The  plant  was 
similar  to  Peterkin,  but  perhaps  'larger.  The  bolls  are  medium  ii» 
size,  (77  per  pound),  oval,  pointed,  with  slight  storm  resistance;  ma- 
turity medium;  seed  are  small,  black  and  naked.  This  seems  to  be 
a  rank  pfrowing  form  of  Peterkin  with  lower  per  cent,  of  lint,  (32.4.) 

Parker, — This  cotton  was  originated  by  John  M.  Parker,  Sr.,  in 
Bolivar  County,  Miss.,  about  1868.  This  belongs  in  the  Rio  Grande 
group  as  judged  by  form  of  plant,  size  of  boll  and  size  of  seed.  It 
differs  from  Peterkin  in  having  somewhat  more  fuzz  on  the  dark 
brown  to  brownish  white  seed,  and  in  having  a  lower  per  cent  of  lint^ 
33.1.  The  bolls  are  small  to  medium,  (75  per  pound),  ovate,  and 
slightly  pointed.   The  seed  are  small  to  medium ;  maturity  medium. 
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At  Auburn,  Parker  was  less  productice  than  Peterkin  and  had  slight- 
ly longer  limbs. 

Mehane. — (Synonyms,  Mebane's  Triumph;  Triumph,  which  see.) 
Meredith. —  (Synonym,  Meredith  Big  Boll.) 

Seed  from  J.  C.  Meredith,  Jenkins,  Ga.  This  variety  can  probably 
be  classed  as  belonging  to  the  intermediate  group.  The  plant  has 
one  to  three  short  base  limbs,  is  medium  to  tall^  aad  haci  oyata, 
pointed,  medium  sized  bolls,  (72  per  pound);  Wbe  seed  ai)& inedi^da 
sized,  mostly  brownish  white  and  greenish  white.  The  per  cent,  of 
lint  is  32.8;  maturity  medium.  In  a  single  plot  test  at  Auburn  it 
stood  near  the  bottom  of  the  list  in  yield. 

McGall, — This  is  a  semi-cluster  variety  of  no  GOll8]^C99iis  merft 
from  South  Carolina.  The  bolls  are  of  medlltm  At^,  making  & 
pound  of  seed  cotton),  ovate  or  roundish,  and  pointed.  The  per  cent, 
of  lint  is  34.4 ;  the  seed  are  of  medium  size,  fuzzy,  mostly  brownish 
white. 

Minor, — Seed  from  J.  J.  Minor,  Toomsboro^  (Ja.  This  is  a  semi- 
cluster  variety,  with  rather  long  upper  limbs  ttr  this  group.  The 
bolls  are  of  medium  size,  (74  per  pound  of  seed  cotton),  the  per  cent, 
of  lint  34.4;  seed  of  medium  size,  fuzzy,  brownish  white,  brownish, 
and  greenish.   Maturity  medium  to  late. 

Missionary. — (Synonym,  probably  King,  which  see.) 

The  plants,  though  lacking  in  uniformity,  resemble  the  larger 
plants  of  King  and  other  qualities  also  accord  with  those  of  King. 

Mitchell. —  (Synonyms,  Mitchell  Twin  Boll  and  Clark  Prolific.) 

H.  B.  Mitchell,  Athens,  Ga.,  states  that  he  originated  this  variety 
about  1895.  The  classification  of  this  variety  is  uncertain.  Bolls 
are  medium  to  small,  (79  per  pound);  the  seed  medium  in  size, 
fuzzy,  brownish  white  and  brown. 

Montclare. — E.  M.  Williamson,  Montclare,  S.  C,  states  that  this 
variety  was  originated  by  him  about  1891,  prohably  as  a  selection 
from  Jones  Big  Boll.  This  rather  promising:  variety  belongs  both  in 
the  big  boll  and  in  the  semi-cluster  grou[>s.  and  closely  resembles 
Dongola  and  Rogers.  The  bolls  are  large,  (<;r>  iht  pound)  ;  roundish, 
often  blunt,  and  usually  contain  five  locks.  The  per- cent,  of  lint 
is  high  for  a  big  boll  variety,  averaging  36.8,   Maturity,  late. 

Moon. —  (Synonym,  Moon  T^ong  Staple.)  Tn  form  of  plant  this 
variety  from  Arkansas  resembles  most  long  staple  varieties.  In  our 
test  the  length  of  lint  was  not  quite  suflBcient  to  place  this  in  the 
long  staple  group.  The  bolls  are  small,  (83  per  pound),  the  seed 
small  to  medium,  fuzzy  and  white.   Per  cent,  of  lint  32.7. 

Moss. — (Synonyms,  Moss  Improved,  Peterkin,  etc) 

This  is  a  selection  from  Peterkin  made  since  1887  by  B.  D.  Moss, 
Norway,  S.  C.  This  cotton  could  not  be  distinj^uished  from  Peter- 
kin  in  size  and  appearance  of  seed,  bolls  and  plants. 

Mortgage  Lifter.— li  required  58  bolls  of  this  big  boll  variety  to 
make  one  pound  of  seed  cotton.  The  bolls  are  ovate  to  roundish,  and 
pointed.   The  seed  are  large,  fuzzy,  mostly  white,  with  some  brown- 
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ish  white  and  some  greenish  white.  The  per  cent,  of  lint  is  34.4; 
maturity,  late;  lint,  medium  to  long. 

Nancy  Hanks. — This  cotton,  which  lacks  uniformity,  is  of  doubt- 
ful classification.  Some  plants  resemble  the  short  limbed  group, 
others  the  big  boll  group.  The  bolls  are  small;  seed  mostly  fuz^, 
and  brownish  white;  per  cent,  of  lint,  35.6. 

New  Century. — The  form  of  plant  resembles  the  long  staple  group, 
but  the  lint,  though  long  for  a  short  staple,  was  on  our  dry  Boil,  too 
short  for  a  long  staple.  The  bolls  are  small  to  medium,  ovate  point- 
ed, with  usually  4  locks.  The  seed  are  medium  to  large,  white  and 
brownish  white.  Per  cent,  of  lint  medium;  maturity  medium  to 
late. 

Nonpariel. — (Synonyms,  Woodf in,  •  Woodfin  Nonpariel,  Sam 
Woodfin  Prolific.   See  Woodfin.) 

Norris. — Seed  from  H.  H.  Steiner,  Grove  Town,  Qa.  This  is  a 
semi-cluster  variety  with  small  bolls  and  a  very  low  per  cent,  of  lint 
Seed  are  large  and  mostly  brown  and  greenish  brown.  Maturity, 
medium  to  late. 

Okra. — (Synonyms,  Okra  Leaf,  Forked  Leaf.)  Now  probably  ex- 
tinct. It  is  characterized  by  leaves  having  very  narrow  lobes,  thus 
making  the  foliage  surface  relatively  small.  Limbs,  long;  length, 
between  joints,  medium;  bolls  small  and  tapering;  seed  of  medium 
size,  fuzzy,  white;  staple  short;  "Prolific  for  a  long  limbed  variety.' 

Orf on.— Nos.  128,  145,  149.  (See  U.  S.  Department  of  Agricul- 
ture.) 

Orf on.— No.  148.    (See  Dixie  Wilt-Resistant.) 

Ozier  Long  Staple, — (Synonyms,  Ozier,  Ozier  Silk,  Ozier  Starnes* 
Tennessess  Silk,  Bob  Silk,  Bob  White,  Bob.) 

Seed  from  J.  D.  Ozier,  Corinth,  Miss.  This  is  a  rather  prolific 
variety  of  the  long  staple  class.  The  bolls  are  small,  ovate,  and 
long  pointed,  with  4  locks.  The  staple  is  long  and  fine,  but  shorten 
than  that  of  Allen  Long  Staple.  Seed  small  to  medium,  fuzzy,  white 
and  brownish  white;  per  cent  lint  low.   Maturity  medium. 

Ozier  Big  Boll. — Seed  from  J.  D.  Ozier,  Corinth,  Miss.  The  seed 
received  under  this  name  produced  somewhat  variable  offspring, 
most  plants  belonging  in  the  big  boll  group,  with  roundish  bolls, 
often  blunt,  and  usually  five  locks.  Seed  fuzzy,  large,  mostly  white, 
brownish  white  and  green.  Per  cent,  of  lint  medium;  maturity,  late. 

Parks  Own. — Seed  from  G.  F.  Parks,  Alexander  City,  Alabama.  A 
local  name  given  to  a  strain  of  fuzzy  seeded  Peterkin,  that  is  no 
longer  kept  distinct. 

Peeltr, — Described  in  Alabama  Experiment  Station  Bulletins  Nos. 
33  and  56  as  a  large,  straggling,  non-prolific,  late  variety,  with 
long,  drooping,  long  jointed  limbs;  medium  to  large,  tapering  bolls; 
seed  large,  fuzzy,  brownish ;  per  cent  of  lint,  low. 

Peerless. — (Synonyms,  Crawford  Premium,  Crawford,  etc.)  This 
variety,  once  popular,  is  now  rarely  grown.  This  variety  belongs  in 
the  semi-cluster  group.  The  bolls  are  of  medium  size,  ovate,  abrupt- 
ly pointed,  T\ith  slight  storm  resistance.    Seed  are  fuzzy,  large,  and 
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variable  in  color,  mostly  a  brownish  white.  Pi^  cent  of  lint,  8S.4; 
maturity,  medium. 

Petit  Chilf. — This  very  old  variety,  now  probably  almost  or  quite 
extinct,  belongs  in  the  long  limbed  group.  The  plant  is  large,  strag- 
gling, long  jointed,  with  slender  limbs,  often  turning  downward 
from  the  weight  of  bolls.  As  we  grew  it  in  1899  and  1903,  probably 
in  mixed  condition,  the  variety  was  practically  worthless.  The  bolls 
are  small,  mostly  ovate,  and  either  abruptly  pointed  or  obtuse,  hav- 
ing both  4  and  5  locks.  The  seeds  are  of  medium  size,  mostly  fuzzy, 
greenish  and  whitish  brown.  Some  of  the  small  fuzzy  seed  are 
^reen.  Maturity,  late;  lint,  long  for  a  staple;  per  tmt  lint, 
31.8. 

Peterkin. — (Synonyms,  Audrey  Peterkin,  Bradei*  Pftterkin,  Orosrf 
land,  Carolina  Queen,  Moss,  Peterkin  Limb  Cluster,  Texas  Wood, 
"Wise,  etc.)  This  widely  grown  variety  was  originated  by  J.  A.  Pe- 
terkin Fort  Motte,  S.  C,  about  1870.  As  the  result  of  continued  selec- 
tion by  the  originator,  it  is  now  one  of  the  most  uniform  of  all  rasie- 
ties.  Plants  are  of  medium  to  large  size,  alrandantly  supplietf"ipfBl 
branches,  which  are  usually  straight;  base  limbs  numerous,  and 
49hort  to  medium  in  length;  upper  limbs  medium  to  long.  The  bollis 
are  of  medium  size  (averaging  76  per  pound  of  seed  cotton),  ovate, 
pointed,  opening  wide*  usually  with  five  locks,  which  rather  easily 
fall  out.  Maturity  medium.  The  seed  are  niiall,  more  "Hi^ 
half  of  them  naked  and  black,  except  for  a  tuft  of  fuzz 
at  the  smaller  end.  The  other  seed  are  scantily  covered 
with  brownish  fuzz.  This  variety  is  cliarac  terized  by  a  rath- 
er high  per  cent  of  lint.  Lint  is  above  medium  in  length.  In  ten 
years  in  plot  tests  at  Auburn  it  occupied  reipeetitely  like  f i^owiiig 
positions  in  yield  of  lint  per  acre:  2nd,  5th,  Igt,  Till,  8th,  3d,  4th, 
1st,  12th  and  6th.  No  variety  te»ted  for  so  long  a  period  has  proved 
more  productive,  though  some  newer  varieties  tested  only  a  few 
years  are  slightly  ahead  for  those  few  years. 

Pinkerton. — Seed  from  H.  R.  Pinkerton,  Eatonton,  Ga.  This  va- 
riety was  lacking  in  uniformity  of  seed,  but  seemed  nearest  to  the 
Rio  Grande  group.  Maturity,  medium.  Bolls,  small,  (79  per  pound)  ; 
seed  small ;  per  cent  of  lint,  36.2. 

Pride  of  Georgia. — (Synonym,  Malier  Prolific).  Seed  from  J.  H. 
Malier,  Sunny  South,  Qa.  This  Georgia  variety  is  said  to  have 
originated  about  1895.  It  is  of  doubtful  classification,  the  plants 
lacking  uniformity,  some  having  the  semi-cluster  form.  The  bolls, 
which  are  ovate,  and  pointed,  vary  from  larj^e  to  medium.  The  seed 
are  small  to  medium,  fuzzy  and  mostly  brownish  white  and  greenish 
white.   Maturity,  medium.    Per  cent  lint,  34.7. 

Prize. —  (See  Lewis.) 

Ptomey. — (Synonyms,  Champion,  Peterkin,  etc.)  This  is  doubt* 
less  a  local  name  in  one  neighborhood  in  Alabama  for  Peterki% 
-which  it  resembles  in  all  respects. 

Pullnot. — Seed  from  J.  E.  Bradberry,  Athens,  Ga.  This  is  a  semi- 
cluster  variety.   The  bolls  are  of  medium    size,  or  above,  (71  per 
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pound  of  seed  cotton),  ovate  or  roundish,  and  often  blonty  witir 
either  4  or  5  locks.  It  has  but  slight  storm  resistance.  The  seed 
are  of  medium  size,  averaging  .12  of  a  gram,  fuzzy,  brownish  white 
and  brown,  with  a  few  deep  green  seed.  This  is  a  very  promising 
prolific  variety  of  medium  to  late  maturity.  In  three  plot  teats  at 
Auburn  it  ranked  8th,  5th,  and  4th,  or  always  in  the  upper  quarter 
of  the  list  in  yield  of  lint  per  acre.   The  per  cent  of   lint  is  high, 


Purple  Leaf. — (See  Red  Leaf  and  J.  C.  Cook). 

Rameses. — An  old  variety  no  longer  grown.  Apparently  it  was 
a  semi-cluster  variety,  resembling  Peerless.  It  is  described  in  Bul- 
letins Nos.  33  and  56  of  this  Station  as  having  long  base  limbs;  up- 
per limbs  long  but  short  jointed;  plant  prolific  and  early;  bolls 
roundish  and  of  medium  size;  seed  medium,  brownish  white;  staple 
short. 

Red  Leaf.— (Synonyms,  Willett  Red  Leaf,  Willett  Purple  Leaf). 
Seed  from  N.  L.  Willett  Seed  Co.,  Augusta,  (Ja.  This  is  a  unique 
variety,  leaves,  stems,  squares  and  bolls  being  a  deep  purple.  The 
new  blooms  are  pink  instead  of  white.  The  plant  is  large  and  very 
ornamental-  In  shape  it  is  somewhat  like  a  large,  long-limbed,  long 
staple  variety.  The  base  limbs  are  numerous,  usually  3  to  5,  long 
and  growing  more  nearly  upright  than  in  most  varieties.  It  has  been 
claimed  that  this  variety  is  exempt  from  cotton  rust  and  some  otii- 
er  diseases.  At  Auburn  it  has  been  slightly  attacked  by  rust,  but 
is  apparently  somewhat  more  resistant  to  this  disease  than  most  va- 
rieties, and  retains  the  leaves  better  under  adverse  conditions.  Id 
maturity  it  is  late  to  very  late.  Storm  resistance,  slight.  The  bolls 
are  of  medium  size  (73  per  pound  of  seed  cotton),  roundish,  short 
pointed,  with  either  4  or  5  locks.  Per  cent  of  lint  high  (36.8) ;  lint 
medium  or  above  medium  in  length.  The  seed  are  small,  fuzzy, 
brownish  white,  due  to  the  black  color  of  seed  coat  showing  faintlv 
through  the  rather  scanty  covering  of  white  fuzz.  The  plant  is  rath- 
er long  jointed  and  not  very  prolific  in  proportion  to  size.  In  three 
plot  tests  at  Auburn  it  ranked  in  yield  of  lint  per  acre, ,  12th,  9th, 
and  11th.  In  color  of  foliage  this  plant  resembles  a  cotton  grown  at 
the  Alabama  Experiment  Station  in  the  early  '90's,  under  the  name 
of  J.  C.  Cook,  (which  see). 

Reliable. — Seed  from  E.  S.  Rakestraw,  LaGrange,  Qa.  This  is  s 
big  boll  cotton,  resembling  Truitt  in  size  of  bolls,  which  are  large 
and  pointed,  in  form  of  plant,  which  varies  between  typical  big  boll 
and  the  semi-cluster  form;  and  in  appearance  of  seed,  which  are 
whitish  brown  and  greenish  brown.  In  a  single  test,  the  seed  were 
medium  to  large  or  a  little  smaller  than  seed  of  Truitt.  Maturity 
late.   Per  cent  lint,  33. 

Rich  Man's  Pride. — Seed  from  E.  W.  Bond,  Athens,  Ga.  Class! 
fication  uncertain,  plants  having  few  base  limbs  of  medium  lengthy 
few  short  upper  limbs;  bolls  above  medium  size,  ovate,  pointed ;  me- 
dium maturity,  fuzzy  seed,  mostly  brownish  and  greenish.  Per  cent 
of  lint,  high. 
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Roby. — Seed  from  J.  E.  Roby,  Goodman,  Miss.  This  variety 
seems  to  be  intermediate  between  the  big  boll  and  the  long  limbed 
group.  In  a  single  test  at  Auburn  it  was  considered  promising  on 
account  of  prolificacy,  high  per  cent  of  lint,  and  rather  large  bolls, (66- 
per  pound  of  seed  cotton).  The  plants  are  large,  abundantly  sup- 
plied with  limbs  and  bolls;  both  lower  and  upper  limbs  are  long. 
Seed  fuzzy,  medium  size,  very  variable  in  color,  from  brownish  white 
to  deep  brown,  with  an  occasional  deep  i^nceu  seed. 

Rogers. — Originated  about  1890  by  R,  H.  Rogers,  Darlington,  S. 
C,  as  the  result  of  crosses  between  (1)  3mm  Improved,  (2 J  a  small 
boiled,  storm-resistant,  "cluster"  form  of  Herlong,  and  (?)  Jowers, 
the  latter  a  small  round  boll,  very  prolific  cotton.  This  variety  be- 
longs both  in  the  big  boll  and  the  semi-chister  groups,  and  resem- 
bles Dongola  and  Montclare.  The  bolls  are  large  (G2  per  ]>onnd  of 
seed  cotton),  decidedly  storm  resistant,  and  have  5  and  4  locks,  not 
opening  wide.  The  bolls  are  roundish,  pointed  or  blunt.  The  fo^ 
are  large,  brownish  white,  and  greenish.  Per  cent  of  Hut  alove  me- 
dium; maturity,  medium  to  late. 

Rosser  No.  1. — This  variety  of  uncertain  classification  is  apparent- 
ly intermediate  between  the  King  and  the  big  boll  group.  It  has  me- 
dium sized,  ovate,  pointed,  bolls;  seed  mostly  brownish,  fuzzy,  and 
small.  In  prolificacy,  maturity,  and  storm  resistance,  it  is  medium. 
Per  cent  of  lint  is  above  medium. 

Rowden, — This  variety,  which  originated  in  Texas,  belongs  in  the 
big  boll  group  (60  bolls  making  one  pound  of  seed  cotton).  The 
bolls  are  ovate,  pointed,  relatively  storm  resistant,  the  locks,  most- 
ly 5,  hanging  together  in  a  compact  mass,  maJklng  pieking  easj.  Vmt 
cent  of  lint  above  medium;  maturity  medium;  lint,  medium  length. 
This  variety  has  many  valuable  qualities,  but  has  the  weakness  of 
having  a  small  number  of  bolls,  and  an  insufficient  number  of  limbs. 
In  a  single  field  test  at  Auburn  it  stood  5th  in  yield  of  lint  among 
40  varieties  tested.  It  is  one  of  the  favorite  varieties  in  the  boll 
weevil  region  of  Texas. 

Ruralist. — This  variety  was  originated  a  few  years  ago  by  J, 
Merriam,  Battle  Creek,  Ga.  This  is  a  big  boll  variety  averaging  in 
two  years'  tests  64  bolls  per  pound  of  seed  cotton.  The  bolls  are 
ovate,  pointed,  opening  well;  the  per  cent  of  lint  is  low;  the  seed 
are  of  medium  size,  mostly  brownish  white,  brown  and  green.  Ma- 
turity, medium. 

Russell. —  (Synonym,  probably  Bancroft.)  Tliis  varioty  was  origi- 
nated about  1897  by  J.  L.  Russell,  Alexander  City,  Alabama,  from 
a  single  chance  plant  of  unusually  thrifty  growth  and  having  very 
large  bolls,  found  in  his  field.  It  has  become  a  wide  favorite,  and 
probably  divides  the  honors  with  Peterbin  and  Truitt  of  being  tne 
variety  most  extensively  grown  in  Alabama  at  present.  The  plants 
are  of  medium  size,  having  two  to  four  baso  limbs  of  medium  length, 
upper  limbs  of  short  to  medium  length.  The  lenves  are  character- 
ized by  large  size  and  shallow  indentations  between  the  lobes.  The 
bolls  are  large  (averaging  62  per  pound  of  seed  cotton),  long,  ovatj,. 
tapering  gradually  to  a  point,  opening  well,  and  easily  picked.  The 
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per  cent  of  lint  is  below  medium  (32.9).  The  seed  are  large*  densely 
covered  with  fuzz,  either  green  or  greenish  brown.  In  maturity, 
Russell  is  late.  In  field  tests  at  Auburn  its  rank  in  yield  of  lint  per 
acre  was  1st,  8th,  20th,  6th,  and  15th,  averaging  about  midway  of 
the  list  for  the  years  when  it  was  tested.  It  stood  ahead  of  Truitt 
three  years  and  was  beaten  by  Truitt  two  years.  In  all  points,  in- 
cluding characters  of  plants,  foliage,  seed,  and  yield,  Russell  and 
Bancroft  Herlong  have  been  practically  identical.  While  no  histor- 
ical or  documentary  evidence  has  been  found  bearing  on  the  point, 
my  opinion  is  that  Russell  and  Bancroft  are  identical,  the  Russell 
probably  being  a  selection  from  a  chance  plant  of  Bancroft,  found 
in  Mr.  Russell's  field.  This  view  is  supported  by  tiie  similarity  in 
all  points  and  by  the  further  fact  that,  excepting  a  few  strains  ex- 
ploited within  the  past  few  years,  no  other  varieties  have  been 
found  having  the  unique  seed  characters  common  to  Bancroft  Her- 
long and  Russell. 

Rust  Proof. — ^Noted  in  Alabama  Experiment  Station  Bulletin  No. 
66  as  having  large  bolls,  low  per  cent  of  lint.  No  longer  obtainable 
under  this  name. 

Sam  Woodfin  Prolific. — A  selection  from  Woodfin  and  identical 
with  the  parent  variety. 

Sedbrook. — This  is  a  variety  of  Sea  Island  cotton  (see  above) 
originated  by  F.  P.  Seabrook,  James  Island,  S.  G.  Among  Sea  la- 
land  cottons  it  is  classed  as  a  medium  grade  of  staple  and  hard  to 
gin  on  the  gins  commonly  employed  for  that  class  of  cotton,  on  ac- 
<:ount  of  some  green  fuzz  on  the  seed.  It  is  regarded  as  productive 
for  this  class  of  cotton,  and  better  suited  than  most  Sea  Island 
strains  for  cultivation  in  the  interior.  The  seed,  averaging  .11  gram 
and  26  per  boll,  are  mostly  naked  and  black,  ercept  for  a  tuft  of 
greenish  brown  fuzz  at  each  end  of  the  seed.  The  per  cent  of  lint 
was  28.1 ;  bolls  per  pound  of  seed  cotton  112.  It  did  not  mature  its 
entire  crop  at  Auburn. 

Sea  Island, — This  belongs  in  a  different  species  from  the  short 
fltaple  and  long  staple  upland  varieties,  being  classed  by  botanists  as 
Qossypium  harhadense.  The  plants  are  very  large  and  have  long 
slender  limbs;  stems  and  leaves  are  free  from  hairiness.  The  bolls 
are  very  small  and  slender,  tapering  gradually  to  a  sharp  point; 
surface  of  bolls  pitted.  The  leaves  are  entirely  unlike  those  of  short 
fltaple  and  long  staple  upland  varieties,  the  lobes  (usually  5)  being 
separated  by  deep  indentations.  At  Auburn  the  Sea  Island  matures 
only  a  small  portion  of  its  forms.  The  young  bloom  is  cream  col- 
ored instead  of  white,  and  has  a  red  spot  inside  the  flower,  near  the 
base  of  each  petal.  The  per  cent  of  lint  is  very  low,  averaging  at 
Auburn  26.5 ;  it  required  1 27  bolls  to  make  one  pound  of  seed  cotton. 
The  seed,  which  are  naked  and  black,  were  of  large  size  (.13  gram), 
and  the  average  was  only  21  seed  per  boll.  Lint  very  long,  fine  and 
silky. 

Scogin. —  (Synonym,  Culpepper,  which  see).   A  selection  made  by 
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J.  P.  Scogin,  Luthersville^  Qa.,  from  Cnlpepper,  from  wWcB  it  can- 
not be  distinguished. 

Sewell. — A  local  name  for  a  big  boll,  unprolifiC;  large-seed  variety 
with  low  per  cent  of  lint.   Seed  mostly  brownish  white. 

Shine. — (Synonyms,  Shine  Early,  Shine  No.  1,  etc.)  Originated 
by  J.  A.  Shine,  Faison,  N.  C,  about  1875,  who  states  that  it  is  de- 
scended from  Sea  Island  and  from  a  little  known  variety  called 
Micasucie.  This  is  an  early  variety,  but  not  quite  so  early  nor  so 
uniform  as  King.  Some  of  the  plants  are  of  the  short  limbed  type 
and  some  of  them  resemble  King.  This  variety  id  inferior  to  King 
in  per  cent  of  lint  (averaging  only  32  per  cent),  and  in  two  tests  at 
Auburn,  in  which  it  was  compared  with  King,  the  yield  of  lint  was 
lower.  Storm  resistance,  poor;  bolls  small  (90  per  pound);  seed 
small,  fuzzy,  brownish  white  and  greenish. 

Shdne  No.  2. — This  cotton,  of  variable  type  and  uncertain  classi- 
fication, was  originated  by  J.  A.  Shine  about  1900,  who  states  that 
.its  parent  was  Texas  Bur. 

Shine  Bldck  Seed. — (Synonyms,  Hood  and  probably  Peterkin.) 
This  cotton  is  evidently  a  selection  from  Peterkin,  which  it  resem- 
bles in  all  points. 

Schley. — ^This  is  a  selection  from  Jones  Improved  made  by  tho 
Georgia  Experiment  Station.  In  one  of  our  tests  it  exceeded  and 
in  another  test  fell  below  its  parent  in  yield  of  lint  per  acre.  It  be- 
longs to  the  big  boll  class,  and  is  perhaps  a  little  more  erect  and 
compact  than  its  parent.  The  selection  has  increased  the  per  cent 
of  lint  (34.1)  and  slightly  decreased  the  size  of  seed,  has  made  ma- 
turity earlier,  and  the  form  of  plant  more  compact. 

Simnts. — (Synonym,  Simms  Long  Staple).   Seed  obtained  from 
J.  F.  Weekley,  Wheeler,  S.  C.   This  long  staple  variety  had  bolls  of  • 
medium  size,  medium  sized  seed,  mostly  fuzzy  and  brownish.  The 
plants  were  not  productive.   Maturity,  medium  to  lafe. 

Sistrunk. — ^This  is  a  selection  made  by  W.  E.  Sistrunk,  Tallassee, 
Ala.,  beginning  at  a  time  when  he  was  growing  both  Crossland  and 
Hawkins  varieties.  As  grown  in  1905  it  had  not  become  entirely 
uniform,  but  the  majority  of  plants  had  the  Rio  Grande  characteris- 
tics, being  evidently  mostly  selections  from  Crossland.  The  bolls 
are  of  medium  size  (72  per  pound) ;  per  cent  of  lint  high  (36.7) ; 
seed  small  (.098  gram),  mostly  with  a  scant  covering  of  a 
brownish  fuzz.   Plants  prolific,  and  of  medium  to  late  maturity. 

Smith  Improved. — Seed  from  A.  J.  Smith,  Conyers,  Ga.  This  is 
a  big  boll  variety  with  large  fuzzy  seed,  which  are  brownish  white 
and  greenish  white. 

Smith  Standard. — (Synonyms,  Ben  Smith,  and  Smith  Choice, 
Bush).  A  big  boll  variety  with  large  fuzzy  seed  and  medium  per 
cent  of  lint,  medium  maturity. 

Southern  Hope. — Seed  from  Marx  Schaefer,  Yazoo  City,  Miss.  In 
shape  of  plant  this  is  a  typical  long  staple.   The  bolls  are  medium 
size,  ovate,  pointed.   The  staple  is  short  for  the  long  staple  group. 
Per  cent  of  lint  is  30.6.   Bolls  medium  size,  78  making^  lyound  of 
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need  cotton;  seed  small  to  medium;  fuzzy,  white  and  brownish  white; 
maturity  medium. 

Southern  Wonder. — Seed  from  L.  P.  Grier,  Oxford,  Alabama. 
This  is  a  big  boll  variety  (52  bolls  per  pound),  with  medium  per 
-cent  of  lint,  large,  fuzzy  ,brownish  white,  brown,  and  green  seed.  If 
is  moderately  prolific  and  of  medium  to  late  maturity. 

Spearman. — (Synonym,  Spearman  Choice).  Seed  from  W.  B. 
Spearman,  Social  Circle,  Ga.  This  is  a  big  boll  variety  of  meoiuio 
maturity;  plants  compact  and  moderately  prolific,  approaching  the 
aemi-cluster  form.  The  bolls  are  large  (56  per  pound),  roundish, 
often  blunt  pointed.  The  seed  are  smaller  than  those  of  most  big 
boll  varieties,  averaging  .106  gram.  The  seed  are  fuzzy,  mostly 
brownish  white.   The  per  cent  of  lint  is  low  (31.7). 

Speight. — Seed  from  J.  B.  Speight,  Winterville,  N.  C.  Classifica- 
tion uncertain,  but  probably  it  represents  a  form  of  the  Rio  Grande 
group;  plants  prolific,  well  shaped  and  suggesting  Peterkin;  bolls 
small,  ovate;  seed  small,  variable,  either  fuzzy,  brownish  white, 
greenish,  or  brown,  or  nearly  naked.  Per  cent  of  lint  33.7,  or  very 
low  for  the  Rio  Grande  group. 

Spruiell. — (Synonyms,  Spruiell  Re-Improved,  Spruiell  Green  Seed, 
Spruiell  Prolific).  Originated  by  A.  M.  Spruiell,  Leeds,  Alabama, 
as  a  selection  from  Hutchinson.  We  have  grown  this  cotton  from 
the  originator  for  several  years  under  each  of  the  above  names,  and 
have  found  the  strains  to  be  practically  the  same,  the  differences  be- 
tween the  different  strains  being  less  than  the  differences  between 
the  individual  plants  of  the  same  strain.  This  seems  to  be  an  inter- 
mediate between  the  big  boll  group  and  the  King  group.  The  bolls 
are  above  medium  size  (61  to  72  per  pound,  averaging  67  for  the 
three  strains),  ovate,  pointed.  In  maturity  it  is  early  to  medium, 
or  earlier  than  most  varieties  with  bolls  of  this  size.  Further  im- 
provement in  the  matter  of  uniformity  is  needed.  Seed,  medium  to 
large,  fuzzy,  whitish  brown,  greenish  brown,  brown  and  green. 

Sterling. — Seed  from  L.  W.  Dance,  Eatonton,  Ga.  This  is  a  pro- 
lific semi-cluster  cotton  of  early  to  medium  maturity.  It  resembles 
Woodfin  and  the  more  compact,  erect  plants  of  Hawkins-  Bolls 
small  (93  per  pound),  ovate,  sometimes  obtuse,  seed  small,  mostly 
brownish  white.  Lint  short  to  medium  in  length;  per  cent  of  lint, 
medium. 

Storm  Proof. — (See  Texas  Storm  Proof.) 

Strickland. — Originated  by  J.  R.  Strickland,  Gordo,  Ala.  This  is 
a  big  boll  variety,  with  plants  typical  of  that  group.  The  bolls  are 
large,  (58  per  pound),  ovate,  usually  blunt-pointed.  The  per  cent 
of  lint  is  low,  (32.5).  The  seed  are  large,  fuzzy,  mostly  browniA 
white.  Lint  above  medium.  In  two  plot  tests  a!t  Auburn,  Strickland 
ranked  7th  and  11th  in  yield  of  lint  per  acre.  This  variety  very 
■closely  resembles  Truitt. 

Sunfloiver. — Seed  from  Marx  Schaefer,  Yazoo  City,  Miss.  This 
is  a  long  staple  variety  with  plants,  bolls  and  fibres  typical  of  that 
^oup.  The  bolls  are  small,  (83  per  pound  of  seed  cotton),  slender, 
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tapering  to  a  sharp  point  and  having  either  4  or  5  locks.  The  plant 
is  prolific  for  a  long  staple  variety.  Storm  resistance  medinm.  See^ 
small  to  medinm,  white  and  brownish  white.  Maturity  medium  to 
late.  Fiber  long;  per  cent,  of  lint,  low,  (29.2). 

Like  thQ  other  long  staple  varieties  it  has  stood  near  the  bottom  of 
the  list  in  yield  per  acre  of  lint  at  Auburn,  about  equalling  Floro- 
-dora. 

Tatum. — (Synonym,  Tatum  Big  Boll.)  Seed  from  R.  D.  Tatum^ 
Palmetto,  Ga.  The  plants  are  well  shaped  and  characteristic  of 
the  big  boll  group.  Bolls  large,  (58  per  pound),  abruptly  pointed. 
Per  cent,  of  lint,  33.2;  seed,  large,  fuzzy,  brownish  white  and  green 
iBh  white.  Maturity,  late.  This  variety  resembles  Strickland,  but 
has  a  larger  per  cent  of  greenish  seed,  which  average  smaller. 

Texas  Bur. — Originated  by  C.  E.  Smith,  Locust  Grove,  Ga.,  by 
^selections  since  1895  from  an  unknown  variety  originally  from  Texas. 
This  is  a  big  boll  variety,  with  rather  few  medium  length  limbs,  and 
medium  maturity.  Per  cent,  of  lint,  low.  Seed  of  medium  size, 
fuzzy,  mostly  brownish  white,  but  with  some  greenish  seed.  In  two 
plot  tests  at  Auburn  it  ranked  in  yield  of  lint  per  acre  about  one* 
third  the  distance  from  the  top  of  the  list.  On  account  of  its  ap- 
parent earliness  for  a  big  boll  variety  this  cotton  is  worthy  of  pres- 
ervation and  improvement  through  an  increase  in  the  number  of 
limbs  and  bolls. 

Texas  Oak. — (See  Peterkin.)  A  variety  of  the  Rio  Grande  class 
and  identical  with  Peterkin,  but  having  a  lower  per  cent  of  lint# 


Texas  Storm  Proof. — (Synonyms,  Bahama,  Drought  Proof,  Storm 
Proof).  A  big  boll  variety  with  medium  per  cent  of  lint;  very 
lai^,  fuzzy  seed,  (.16  gram),  mostly  brownish  white.  Some  of  the 
seed .  obtained  under  this  name  contained  nearly  or  quite  naked, 
black  seed  like  Peterkin.  Bolls  very  large,  pointed ;  storm  resistance 
considerable ;  maturity,  late. 

Texas  Wood. — ^This  is  similar  in  all  respects  to  Peterkin,  which 

Thrash. — See  Wyche. 

Todd. — (Synonym,  Todd  Improved).  Seed  from  P.  W.  Todd, 
Grantville,  Ga.,  who  states  that  it  originated  about  1892  by  selection 
from  a  field  where  "storm  proof"  and  two  other  varieties  were 
planted.  This  is  a  typical  big  boll  variety  with  very  large  bolls^ 
(51  per  pound),  bolls  ovate,  pointed,  and  usually  with  five  locks. 
The  per  cent  of  lint  is  medium  (33).  Seed  very  large,  (.169  gram), 
fuzzy,  mostly  whitish  brown,  but  with  some  greenish  seed.  Maturity 
late;  fairly  prolific. 

Todd  Early. — Distinct  from  above;  small  bolls;  classification  un- 
certain. 

Toole. — Originated  by  W.  W.  Toole,  Augusta,  Ga.,  in  1894  as  a 

-  selection  from  Peterkin.    It  is  probably  an  intermediate  form  be- 
tween the  Rio  Grande  group  and  the  King   group,  *  being  much 

-  closer  to  the  former.   In  a  few  plants  were  found  red  spots  on  i)et- 
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alSy  pointing  to  kinship  to  King.  This  is  a  very  prolific  variety* 
The  plants  are  of  medium  size,  efymmetrical  and  abundantly  sup- 
plied with  bolls  and  limbs.  The  bolls  are  small  (88  averaging  in 
our  tests  one  pound  of  seed  cotton).  The  bolls  are  ovate,  abruptly 
pointed,  with  five  or  four  locks,  opening  wide  and  allowing  seed 
cotton  to  fall  out  rather  easily.  The  beed  are  small  (only  .086  gram), 
a  part  of  them  quite  fuzzy  and  pale  brown,  but  most  of  them  appear- 
ing dark  brown  by  reason  of  the  very  scant  covering  of  white  or 
brownish  fuzz,  through  which  the  dark  seed  coat  can  be  seen  indis- 
tinctly. The  per  cent  of  lint  is  very  high,  (averaging  38.5).  In 
maturity  Toole  is  early  or  early  to  medium,  being  later  than  King 
and  a  little  earlier  than  Cook.  It  has  proved  more  productive  than 
King  or  Peterkin,  standing  1st  and  3rd  in  two  field  tests  at  Au- 
burn, or  about  equal  to  Cook.  Its  principal  defect  is  the  small  size 
of  bolls.  Its  earliness  and  productiveness  should  make  it  a  favorite, 
especially  after  the  appearance  of  the  boll  weevil. 

Triumph. — (Synonyms,  Mebane,  Mebane  Triumph).   This  variety 

was  originated  by  Mr.  Mebane  in  the  southern  part  of  Texas, 

but  our  seed  were  obtained  from  J.  L.  &  W.  B.  Myrick,  Lott,  N.  C. 
This  is  a  big  boll  variety,  with  immense  bolls,  only  46  bolls  being  re- 
quired to  make  a  pound  of  seed  cotton.  Other  conspicuous  merits 
of  this  variety  are  the  facts  that  it  is  earlier  than  most  big  boll 
cottons,  ranking  as  medium  in  maturity,  and  that  it  has  a  very  high 
per  cent  of  lint,  (38.6  in  our  test).  The  seed  are  numerous,  of  me- 
dium size,  (averaging  .127  of  a  gram),  fuzzy,  brownish  white  and 
greenish.  This  cotton  is  somewhat  resistant  to  storms;  lint,  of 
medium  length  or  above.  The  yield  of  lint  was  not  determined  at 
Auburn,  only  a  small  area  of  this  variety  being  grown.  While  not 
especially  well  boiled  here,  this  variety  has  enough  merit  to  make  it 
a  favorite  in  case  its  yield  of  lint  in  our  1907  test  shall  equal  that  of 
other  leading  varieties.  This  variety  has  been  especially  satsfac* 
tory  in  regions  infested  with  the  boll  weevil. 

Trwitf.— (Synonyms,  Truitt  Big  Boll,  Truitt  Premium).  This  is 
a  popular  and  widely  grown  big  boll  variety,  originated  by  Gorge 
W.  Truitt,  LaGrange,  Ga.,  by  selection  from  the  so-called  "Old  Geor- 
gia White  Seed."  The  bolls  are  large  (averaging  in  four  years'  tests, 
58  per  pound  of  seed  cotton)'.  The  plants  are  well  shaped  and  more 
prolific  and  more  nearly  approaching  the  semi-cluster  type  than  do 
many  of  the  big  boll  varieties.  Bolls  are  large,  ovate,  pointed,  open- 
ing wide,  and  not  storm  resistant.  Seed  large,  fuzzy,  mostly  brown- 
ish white  to  white.  Maturity,  late,  but  not  quite  so  late  as  Bussell. 
This  variety  has  been  tested  in  plot  experiments  at  Auburn  for  elev- 
en years  and  ranked  in  yield  of  lint  in  the  respective  years  1st  Srd^ 
2nd,  4th,  2nd,  9th,  5th,  2nd,  24th,  16th,  and  14th. 

Tucker. — (Synonym,  Boyd.)  Seed  from  W.  B.  Tucker,  Opdika, 
Ala.,  who  selected  it  from  Boyd  Prolific.  Plants  variable,  mostly 
short-limbed;  per  cent  of  lint  34.9;  bolls  small;  seed  small,  fuziy^ 
brownish  white,  brown  and  greenish;  maturity,  early  to  medium. 

TyZcr.— (Synonym,  Tyler  Limb  Cluster).    This  is /ft^  «Mii-clugt«- 
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variety  from  South  Carolina,  which  is  now  i»robably  extinct.  BolU 
email;  seed  like  Peterkin;  but  per  cent  of  lint  only  medium. 

U.  8.  Department  of  Agriculture  Nos.  145,  149. — These  we  selec- 
tions made-  oi«  account  of  wilt  resistance  by  W.  A.  Ortoa,  They 
have  all  been  discarded  because  inferior  in'thi$  paint  td  Silte  and 
to  U.  S.  D.  A  No.  128,  below. 

U:  8.  Department  of  Agriculture,  No.  12iS.— ( Syuouym,  Jackson 
Wilt  Resistant).  A  selection  from  Jackson  Limbless  made  by  W. 
A.  Orton  since  1890,  with  a  view  to  increase  its  i^ststftlieii  to  cotton 
wilt.        .  .    .  [\  ^ 

Victor, —  (Synonyms,  Combination,  Peterkin,  etc.,"  which  see). 
A  strain  of  Peterkin  from  South  Caroliiia  that  is  abundantly  sup- 
plied with  bolls,  the  snmll  size  of  which  (89  per  ponnd),  makes  it  in- 
ferior to  the  parent.  The  seed  are  very  small,  brown,  mostly  Insszy. 

Warren. — Seed  received  from  J.  B.  Warren,  Moscow,  Miss.-  CSas- 
sification  uncertain;  not  especially  promising. 

Wehh. — This  cotton  from  North  Carolina  includes  two  types,  ;cne 
is  semi-cluster  and  one  resembles  the  larger  plants. of  Kin^.  Early, 
but- othenx'ise.  unpromising.  '* 

Wehher-RusselL — A  hybrid  made  by  Dr.  H.  J.  Webber,  between 
Hussell  aiid  some  long  staple  variety.  As  tested  in  1906  it  had  most 
of  the  characteristics  of  Russell,  but  smaller  leaves,  largo,  slenderer, 
and  more  pointed  bolls,  many  .white  seed  as  well  as  the  usual  large 
green  seed;  fibers  of  unequal  length  on  the  same  seed.  It  would  not 
yet  take  rank  among  the  long  staple  varieties.  In  a  single  test  the 
yield  of  lint  was  slightly  above  that  of  Russell. 

Wclhom. —  (Synonym,  Welborn  Pet.)  A  iliist<u*  variety  now  dif- 
ficult to  obtain,  originated  by  the  late  Jeff  Welborn,  of  Texas, 
Plants  of  medium  height,  consisting  of  a  central  stem  with  very 
short  fruit  limbs  and  one  to  four  base  limbs  of  medium  length. 
Plant  resembles  Jackson,  but  the  bolls  are  slightly  smaller,  (91  per 
pound)  and  less  ta]>ering;  bolls  ovate,  thickly  ilusttMed.  abniptl.. 
pointed.  Maturity,  early,  but  later  than  King.  A  peculiarity  of 
this  variety  was  the  opening  of  most  of  its  bolls  about  the  same 
time.    Per  cent  of  lint  aVmve  medium. 

Whafley. — .V  local  name  in  Tx»e  (^ounty,  .\labama,  for  a  strain  that 
it  no  longer  maintained. 

Whittcn. —  (Synonym,  Whitten  "Cluster.'')  A  local  name  in  the 
eastern  part  of  Alabama  for  a  big  boll  variety  that  seems  to  be  . 
selection  from  Cummings  or  Peerless.  Rolls,  large,  pointed;  seed 
large,  fuzzy;  per  cent  lint,  high;  the  plant  resembles  the  so-called 
Drake  "cluster"  from  Alabama. 

Wilfton. —  (Synonym,  Wilson  Matchless).  Seed  from  F.  O.  Wilson. 
Littleton,  N.  C  Classification  uncertain.  Rolls  niedinni  size,  ovat.\ 
pointed,  usually  5  locks;  wood  or  base  limbs  one  to  five,  of  medium 
length.  Per  cent  of  lint  low,  (32.2).  Seed  small,  fuzzy,  brownish 
white  and  greenish  white.   Maturity,  medium. 

Wise. —  (Synonym.  Peterkin,  etc..  which  see.) 

Seed  from  TT.  IV  Jones.  ITerndon.  Oa.    The  plant  in  all  quslitie* 


is  uot  distiuguiHhable  from  Peterkin,  though  Id  five  years'  tests  .i 
averaged  1  1-2  per  cent  higher  in  per  cent  of  lint  (39.5)  and  the  seed 
averaged  slightly  smaller  (.087  gram).  It  is  possibly  a  few  days 
later  than  Peterkin. 

Wonderful. — An  old  long  staple  variety  no  longer  obtainable. 
Described  in  earlier  bulletins  of  this  Station  as  having  a  large  plants 
with  long,  drooping,  long-jointed  limbs;  bolls  large,  and  pointed, 
maturity  late;  staple  long;  seed  large,  fuzzy,  brownish  white. 

Woodfin. —  (Synonym,  Nonpariel.)  Originated  by  S.  V.  Woodfin, 
Marion,  Alabama,  about  1898,  who  states  that  the  parent  varieties 
were  Peerless,  Peterkin,  and  one  that  he  calls  Senegambia.  This 
is  a  well  shaped  plant  of  the  semi-cluster  type.  The  bolls  are  small, 
ovate,  pointed,  with  either  five  or  four  locks.  Maturity  medium, 
to  late;  per  cent  of  lint  low  to  medium;  seed  small,  fuzzy,  mostly 
brownish  white  and  greenish.  This  cotton  is  identical  with  Sam 
Woodfin  Prolific  and  closely  resembles  Sterling  and  the  most  com- 
pact plants  of  Hawkins. 

World- g  Wonder, — (Synonyms,  Probably  Defiance  and  Drake*** 
Defiance;  see  Defiance.) 

Wyche. —  (Synonyms,  Wyche  Big  Boll,  Thrash).  Seed  received 
from  J.  S.  Wyche,  Wooster,  Ga.  who  states  that  this  variety  ori|ri 
nated  there  ainiut  1873.  This  is  a  typical  big  boll  variety,  59  bolls 
making  a  pound  of  seed  cotton.  Per  cent  of  lint  medium ;  bolls  ovate, 
pointed,  and  with  either  five  or  four  locks.  The  seed  are  large,  most- 
ly white  or  brownish  white.    Wyche  resembles  Jones  Improved. 

Zellner. — Extinct.  Described  in  Alabama  Experiment  Station 
Bulletins  Nos.  33  and  56  as  having  a  plant  of  medium  size;  bolls 
roundish,  of  medium  size;  early;  per  cent  of  lint  very  low;  stapl^"^ 
short.   This  was  apparently  a  senii-cluster  variety. 
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Tick  or  Texas  fever  h 
in  parts  of  Europe,  Asij 
America  by  the  Spania 
Indies,  South  America  a 
States  it  came  by  way  c 
close  of  the  eighteenth  < 
County,  Pennsylvania,  i 
tie  from  North  Carolin; 
sive  and  serious  outbr 
in  Texas  and  in  the  st 
Texas  cattle  were  trail 
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cause  Texas  is  in  no  wj 
tick  is  the  only  real  ca 
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In  1889  Theobald  Sr 
Industry,  discovered  i 
the  blood  of  cattle  sick 
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TICK  OR  TEXAS  FEVER. 


BY 


C.  A.  Gary. 


History  of  Tick  Fever. 


Tick  or  Texas  fever  has  existed  in  cattle  for  centuries 
in  parts  of  Europe,  Asia  and  Africa.  It  was  brought  to 
America  b}'  the  Spaniard,  who  infested  first  the  West 
Indies,  South  America  and  next  Mexico.  Into  the  United 
States  it  came  by  way  of  Florida  and  Mexico.  Near  the 
close  of  the  eighteenth  century,  it  appeared  in  Lancaster 
County,  Pennsylvania,  resulting  from  a  shipment  of  cat- 
tle from  North  Carolina  into  that  State.  But  the  exten- 
sive and  serious  outbreaks  of  this  fever  first  occurred 
in  Texas  and  in  the  states  and  territories  over  which 
Texas  cattle  were  trailed  toward  the  north.  This  gave 
it  the  name  Texas  fever.  Better  to  call  it  tick  fever  be- 
cause Texas  is  in  no  way  responsible  for  it  and  the  cattle 
tick  is  the  only  real  carrier  of  the  primary  cause  of  the 
fever. 

In  1889  Theobald  Smith,  then  in  the  Bureau  of  Animal 
Industry,  discovered  the  intra-corpuscular  parasites  in 
the  blood  of  cattle  sick  or  dead  from  tick  fever.  In  1889 
and  1890  Kilborne  found  by  field  tests  that  the  cattle  tick 
was  the  carrier  of  this  micro-parasite  from  the  sick  to 
the  healthy  cattle.  From  1895  to  1900,  Connoway  of 
Missouri,  and  Francis  of  Texas,  inaugurated  the  first 
blood  inoculation  experiments  that  were  in  any  degree 
successful.  Dalrymple  of  Louisiana,  Roberts  of  Missis- 
sippi, Butler  of  North  Carolina,  Nesom  of  South  Carolina, 
Willoughby  of  Georgia,  Dawson  of  Florida,  and  Cary  of 
Alabama,  successfully  employed  blood  inoculations  to 
produce  relative  immunity  to  tick  fever  in  non-immune 
or  susceptible  cattle.  It  might  be  well  to  say  that  many 
attempts  were  made  to  produce  immunity  to  tick  fever 
in  cattle  by  inoculations  with  blood  serum,  and  by  artifi- 


the  micro-parasite  to  th< 
from  these  eggs  carry  t 
or  calf  upon  which  the 
time  seed  ticks  molt,  oi 
calf  may  have  a  high  1 
pass  through  the  old  f( 
ticks  to  get  from  one  sic 
ox  or  calf.   When  the  r 
of  a  cow,  ox  or  calf  whi 
tick  fever,  the  newly  ii 
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the  destruction  of  red  b 
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number  of  red  corpusc 
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thrown  off  by  the  kid 
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To-parasites  to  the  cow,  or 
ticks  feed;  and  about  the 
their  skin,  the  cow,  ox  or 
The  micro-parasites  thus 
ck,  the  egg  and  the  seed 
ox  or  calf  to  another  cow, 
rasites  get  into  the  blood 
ot  had  a  severe  attack  of 
ow,  ox  or  calf  will  have 
ver  comes  as  a  result  of 
uscles  or  cells  which  are 
the  waste  products  are 
)d,  organic  substances. 
The  waste  products 
t  of  the  animaPs  bodj 
1  and  bowels.   The  ex- 
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irb  the  natural  condi- 
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)wels.   In  acute  cases 
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m  the  urine  is  blood 

FEVBR.l 

of  the  blood  in  which 
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Drs.  Connoway  and  Fran( 
test  with  the  hematokrit  in  a 
tion  between  the  temperat 
ehanges.  The  hematokrit  is 
means  of  determining  the  nv 
volume  of  red  cells  will  var; 
cases  where  many  microcytej 
reading  will  be  very  low  whi 
might  be  comparatively  higl 
to  go  into  an  extended  critic 
when  its  use  is  limited  to  voh 
unable  to  establish  any  very 
volume  of  red  cells  and  th( 
although,  of  course,  in  a  g< 
erythrocytes  is  more  or  less 
of  fever. 

A  careful  review  of  the  ^ 
fails  to  show  that  the  blood 
termined  by  the  heniatcytoni 
ly  with  the  temperature  cu 
ties  exist  in  comparisons  by 
acute  stages  of  the  fever  v 
106  Fah.,  the  red  cells  sho\ 
cent  while,  during  a  later  s 
recovery,  a  temperature  of 
Fah.  is  attended  by  a  destn 
or  the  reverse  may  be  not 
there  are  serious  and  consi 
variably  a  fever.  An  exam 
tnre  records  (made  in  this 
c-a^es  of  Texas  Fever  (i.  -c,  i 
allows  that  there  is  no  typi< 

A  study  of  the  Piroplasi 
interest  and  profit.    The  i 
doubtedly  very  rapid  after 
It  attacks  the  red  corpusc 
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re  curve  and  the  blood 
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ber  of  red  cells,  since  the 
^ith  the  size.  In  certain 
re  present  the  hematokrit 
he  actual  number  of  cells 
It  is  hardly  worth  while 
of  the  hematokrit  even 
ric  analysis.  They  were 
lite  relation  between  the 
iations  in  temperature, 

I  way  the  volume  of 
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toxin  that  might  be  utilizer 
at  least  a  passive  immunity 
results  of  tiieir  experiments 
the  serum  contains  no  toxin 
physiological  effects  follow 
ties,  while  it  evidently  cont 
use  has  no  effect  in  lesseni: 
quent  or  impending  attack  < 

Dalrymple,  Morgan,  and  I 
tion  were  able  to  confirm  tl 
that  the  serum  has  no  curai 
tack  has  begun.  In  practice 
ture  i.  e.,  the  transfusion  o: 
material  is  secured  from  a 
one  that  has  passed  through 
least  has  or  has  had  ticks  o 
that  in  the  ordinary  immune 
parasite  to  several  million  coi 
to  one  to  fifty  in  fatal  cases, 
fatal  cases  the  parasite  is  set 
occurs  there  in  many  of  the  ii 
in  such  cases  and  taken  fr< 
doubtedly  serve  the  same  pui 
as  the  entire  blood,  and  it  is 
where  the  red  cell  destructi< 
blood  may  contain  extra-corj 
is  doubted  by  Smith. 

The  number  of  corpuscles 
1  per  cent,  but  if  this  numl 
usually  attend.  If  recovery  1 
sides,  the  number  of  parasites 
writer  have  found  Wright's 
demonstrating  the  Piroplasm 
of  time  to  hunt  and  a  mech: 
search,  it  is  better  to  await  a 
from  tiie  heart  muscle,  kidne; 

August  Mayer,  having  h 
perience  with  the  ticks,  mak< 
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ains  no  antitoxin,  since  its 
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ly  all  the  work  of  this  na- 
blood  or  blood  serum,  the 
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n  attack  of  the  fever  or  at 
her.  Schroeder  estimates 
attle  there  is  Hot  over  one 
uscles.  This  may  increase 
is  shown  by  Dr.  Smith,  in 
ee  in  the  blood  plasma  and 
rnal  organs.  Blood  serum 
such  sources  would  un- 
3e  in  producing  immunity 
^ssible  that  in  some  cases 
is  severe,  the  peripheral 
^al  parasites,  though  this 

icted  often  reaches  %  to 
is  exceeded  fatal  results 
s  place  as  the  fever  sub- 
reases.  Dr.  Gary  and  the 
n  most  satisfactory  for 
d  unless  one  has  plenty 
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[isastrous  personal  ex- 
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certain  uhdetermined  fact 
mal's  resistance;  or,  on  th 
siderable  increase  in  the 
ganism,  suffice  to  bring 
tacks  of  the  fever.  Many 
the  soundness  of  this  the 
come  safely  South,  south 
South.  The  suggestion  by 
some  one  in  the  South  ma 
the  blood  of  a  herd  of  tick 
ture  secured  in  such  an  ii 
teresting  comparison  with 
of  northern  cattle. 


Fig  1. — BDundary  line  of  i 
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The  large,  fat  femal 
blood  taken  from  its 
under  leaves,  litter  or 
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adverse  change  of  blood,  or 
tending  to  lower  the  ani- 
±er  hand,  a  slight  or  con- 
nber  of  the  invading  or- 
icute  and  often  fatal  at- 
is  can  be  recalled  to  prove 
Northern  cattle  can  not 
•attle  can  not  stay  safely 
Schroeder  is  timely,  that 
I  extended  examination  of 
ted  cattle.  The  blood  pic- 
?ation  would  make  an  in- 
isults  at  hand  on  the  blood 


afected  with  Texas  bever. 
ustry  Bui.  258.)  . 


Battle  Tick. 

I  completely  filled  with 
to  the  ground,  crawls 
fianure  heaps  and  in  a 
six  tp  fifteen  days  she 
e  female  lays  eggs  she 
1  a  few  days  after  lay' 


119 


A  tabulated  statement  of  th€ 
tick  for  summer  and  winter  ma; 

SUMMER. 

May  to  October  Oc 

1.  Kfjg  laying  time — 6  to  16 
days    3 

2.  Hatching  tiine-12  to  30 
days    ? 

3.  Seed  tick  may  live  with- 
out getting  on  cattle, 
horses  or  mules  30  to  120 
days. 

i.  After  attaching  to  the  skiu 
of  cattle,  females  mature 
and  drop  off  in  15  to  35 
days   


Explanation  < 

1,  larva  of  cattle  tick  (X25 
mature  female  and  eg-grs;  4,  hi 
blood  cells  cells  containin 
(>  1,000);  6,  male  cattle  tic 
size);  8,  young  female  cattle  t 
siz£):  10,  various  stages  of  cat 
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e  life  history  of  the  cattle 
y  be  stated  as  follows  : 

WINTER. 

ober  to  May. 
to  60  days, 
to  210  days. 

to  240  days. 
I  60  days. 

^UKE  2. 

ime  (natural  size);  3, 
mnst  cattle  ticks;  5, 
i  xas-f  ever  p  rotozoa 
),  7,  same  (natural 
5);  9,  same  (natural 
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J.  Tlie  pi'esen(*e  of 
lead  one  to  expect  si 
quently  the  ticks  are 
can  not  see  or  find  th 
applied  to  a  non-imm 
or  calf  may  have  a 
may  not  be  seen  or  f 
Look  closely  and  fee 
on  tlu»  escutc  heon,  on 
the  body. 

2.  Determine  the 
mals.  Have  they  be< 
a  tick  infested  one? 
into  the  pasture?  St 
and  non-immune.  '^ 
susceptible.  All  ver> 
cattle  from  above  the 
tick  free  places  or  fai 

3.  The  temperatui 
changes  occur  in  the  i 
from  101  to  103  deg 
from  103  to  107.  1 
night  or  late  afterno- 
temperature  may  con 
then  drop  to  the  norr 
variable  periods  of 
temperature.  Just  1 
and  sometimes  to  sut 

4.  The  appetite  is 
and  capricious  in  chr 
pended  in  acute  cassj 
begins. 

5.  The  bowels  ma; 
pension  of  ruminatioi 
cate  that  the  functioi 
pended.  The  lining  c 
may  be  more  or  less 
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OP  Tick  Fever. 

II  ticks  or  large  ticks  siiouiu 
ittle  to  have  tick  fever.  Fre- 
lall  that  the  ordinary  observer 
Twenty-five  infected  seed  ticks 
lay  produce  tick  fever.  A  cow 
•ed  seed  ticks  on  it  and  they 
by  an  inexperienced  observer, 
fully  on  the  inside  of  thighs, 
bdoiiien,  drew  lau  and  all  over 

y  of  the  sick  animal  or  ani- 
^ed  from  a  non-ticky  place  to 
ive  ticky  cattle  been  brought 
attle  are  usually  free  of  ticks 
mn  cows  are  tick  free  and 
r  calves  are  susceptible.  All 
ntine  line  and  all  cattle  from 
3  susceptible  to  tick  fever, 
before  any  other  noticeable 
animal.  The  normal  ranges 
h.  and  the  fever  will  range 
tperature  will  be  higher  at 
in  the  morning.  The  high 
ir  two  to  ten  or  more  days, 
chronic  cases  there  may  be 
nd  falling  of  the  animal's 
sath  the  temperature  falls 

acute  cases  and  is  variable 
s.  Rumination  is  also  sus- 
lot  resumed  until  recovery 

ive.  Loss  of  appetite,  sus- 
Lctivity  of  the  bowels  indi- 
alimentary  canal  are  sus- 
stines  and  fourth  stomach 
and  the  inactivity  may  be 


around  with  head  down  am 
come  separated  from  the  r 
the  shade  and  are  fond  of 

11.  Some  cases  become 
violent.  This  is  due  to  in 
of  blood  to  the  brain  or  to 
from  the  stomach  or  intes 
inability  to  see  may  also  b< 

12.  An  animal  in  fairly 
flesh  and  becomes  tucked  u 

13.  Cows  will  often  ab< 
or  sometimes  after  a  chron 
lose  their  vigor  and  are  of te: 
or  two  years. 

14.  A  small  swelling  ma^ 
or  between  the  branches  of  t] 
present  in  chronic  cases  and 
a  cough. 

Diagnosis  of 

1.  The  positive  test  is  fi 
the  red  blood  cells.  This  is 
the  animal  dies,  because  it 
plasma  is  found  in  the  bloo< 
sufficient  numbers  to  be  easi 
smears  of  the  blood  taken  f  i 
kidney  will  usually  contain 
parasites.  The  blood  may  be 
line  methyl  blue  after  it  has 
110  to  120  degrees  C.  for  2  h 
main  on  the  slide  for  one  t 
wash  in  water  and  then  dip 
third  per  cent,  acetic  acid  so: 
of  diffiise  stain  in  the  red  bla 
mount  in  water  or  dry  and  mo 
examine  by  using  immersion 

Wifii  Wright's  stain  the  hh 
ing;  kee^  the  stain  in  the  slii 
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k  arched,  and  usually  be- 
f  the  herd.  They  prefer 
ding  in  the  water, 
and  somewhat  crazy  or 
ient  or  improper  supply 
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wash  with  water,  dry  and  examine  with  high  power. 
The  writer  was  the  first  one  to  use  Wright's  stain  in 
demonstrating  the  piroplasma  of  tick  fever  in  the  blood 
of  cattle. 

2.  Black  Leg  or  Black  Quarter  is  often  confounded 
with  tick  fever.  This  usually  attacks  young  cattle  und^r 
two  years  old  and  not  very  young  calves  or  older  catt'e. 
It  usually  attacks  fat  yearlings  instead  of  the  po3-  ones. 
Before  death  and  after  death  there  is  a  swelling  over 
the  upper  part  of  a  front  limb  or  hind  limb  or  on  soire 
part  of  the  body.  This  swelling  crackles  when  ths  hand 
is  rubbed  over  it,  indicating  the  presence  of  gas  under 
the  skin.  Cutting  open  the  swelling  permits  a  dirty  red 
liquid  to  escape  and  exhibits  muscle  and  connective  tissue 
that  appear  as  if  they  had  been  par  boiled.  Smears  f '•cm 
this  may  be  stained  and  the  specific  bacteria  of  black  leg 
may  be  found.  Also  the  material  may  be  injected  under 
the  skin  of  a  calf,  sheep  or  a  small  laboratory  animal  aud 
produce  the  specific  disease. 

3.  Haemorrhagic  septicaemia  is  not  unlike  a  chronic 
case  of  tick  fever.  The  presence  or  absence  of  the  piro- 
plasma will  identify  the  one  or  the  other.  This  char- 
acterized by  well  defined  haemorrhages  and  numerous 
haemorrhagic  spots  under  the  pleura,  peritoneum  and 
epicardinni.  SoinetiiueB  the  urine  is  stained  i*ed  but  not 
as  frequently  so  as  it  is  in  tick  fever.  This  disease  is 
said  to  be  caused  by  a  specific  germ  (BacilluH  hovi-septr 
cus.)    The  outbreaks  of  this  trouble  are  localized. 

4.  Anthrax  may  be  mistaken  for  tick  fever  or  the  re- 
verse may  be  true.  In  this  the  specific  germ,  Hactrritim 
anthracis,  may  be  found  and  it  attacks  horses,  mules, 
cattle,  sheep,  goats,  rarely  hogs  and  occasionally  man. 

5.  Stomach  worms  and  hook  worms  in  the  alimentarj^ 
canal  may  produce  an  anaemia  not  unlike  that  of  chronic 
tick  fever.  In  this,  search  for  the  worms  in  the  feces  of 
the  suspected  cases.  These  worms  and  tick  *sver  may 
both  be  present  in  an  animal  at  the  same  time. 
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Tablb  I.    A  Compai  ative  Study  of  Four  Sfeciftc Diseases. 


Elaemerrhagic  1 
Septicaemia 

Anthrax  or 
Charbon 

Black  Leg 

Tick  fever 

Cause 

Bacillus 
bovisepticus 

Bacterium 
anthracis 

jPiroplasma 
jbigeminum  (a 
Bacillus  Feserj  protozoan) 

How  spread 

Unknown 

Food,  water, 
flies,  carcass- 
es, etc. 

Food,  water, 
discharges, 
carcasses,  etc. 

Cattle  ticks 

Extent  of 
single  outbreak 

Localized 

Local  centers 
and  wide 
spread 

Local.  Often 
one  farm  or 
one  pasture 

Tick  infested 
areas 

Favorable 
season 

Any  season 

Hot, dry 
weather  after 
wet  spring 

Spring, 
summer  and 
fall,  hot  and 
dry 

Summer  and 
fall  but  may 
occur  any 
season 

How  gferm 
enters  body 

Unknown 

Digestive 
tract,  lungs, 
skin 

Skin  (?) 

Tick  innocu- 
lation  through 
skin 

Susceptible 
Animals 

Nearly  all 

HDrses,  mules, 
cattle,  sheep, 
goats,  man 

Young  cattle, 
sheep,  goats 

All  cattle  at 
some  life 
period 

Mortality 

Very  high 

Very  high 

Very  high 

High  in  old 
cows  and  low 
in  young  cattle 

Beginnings 
and  course 

Acute,  sudden. 
Chronic  slow 

Usually  rapid 

Generally  rapid 

Acute,  rapid; 
chronic,  slow 

Local 
swellings 

Slighter  absent 

Acute,  occa- 
sional; 
Chronic, 
frequent 

Very  marked 
and  gas  under 
skin 

Absent  usuall  v 

Urine 

Rarely  blood 
sta'ned 

Often  blood 
cells,  stained 
or  dark 

Rarely  blood 
cells  stained 
or  dark 

Often  blood 
stained  ordark, 
albumen 

Manure 

Often  blood 
stained 

Often  blood 
and  mucus 

Constipation 
and  manure 
bloody 

Blood  stained, 
mucus  and  bile 

Blood  after 
death 

Normal  and 
clotted 

Dark,  tar 
black,  clots, 
slow  or  slight 

Normal,  except 
at  swelling 

Thin,  light  in 
color  and  clots 
slowly 

Haemorrhages 

Often  present 
and  clearly 
defined 

Spleen  often 
ruptured 

None 

Usually  none 

Serous 
surfaces 

Numerous 
blood  spots 
on  them 

Blood  spots 
and  red  serum 
in  serious 
cavities 

Serum  in 
abdomen 

Blood  soots  on 

epicardiumand 

endocardium 

Spleen 

Normal,  except 
surface  blood 
spots 

Large,  dark 
and  soft 

Normal 

Very  large, 
soft,  blue-black 

Liver 

Blood  spots  on 
surface 

Engorged  wiih 
dark  blood 

Usually 
engorged 

Engorged  with 
blood  and  bile 

Kidneys 

Blood  spots  on 
surface 

Congested 
usually 

Normal  or 
engorged 

Sometimes 
pale,  usually 
engorged  and 
black 

Lymph  glands 

Blood  stained 
near  blood 
lesions 

Often  red  or 
black  and 
large 

Normal 

Slightly  en- 
larged rarely 

red. 
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After  Death  Conditions. 


1.  If  the  animal  was  sick  for  several  days,  the  carcass 
will  show  emaciation,  but  fat  animals  may  die  suddenly 
and  then  the  carcass  indicates  that  the  animal  was  in  good 
condition  as  to  flesh  and  nourishment. 

2.  In  cutting  through  the  skin  it  appears  pale,  as  if 
there  were  little  or  no  blood  in  the  skin  or  subcutis. 
When  blood  is  found  in  these  tissues  it  appears  "watery" 
•r  "thin"  and  does  not  coagulate  readily. 

3.  The  rumen  or  paunch  may  contain  more  or  less 
semi-liquid  material.  The  third  stomach  or  manifolds, 
usually,  in  acute  cases,  contains  very  dry  feed.  The  mu- 
cous membrane  of  the  fourth  stomach  and  of  the  small  in- 
testine will  exhibit  raw  or  eroded  surfaces  or  patches. 
The  contents  of  the  intestines  may  exhibit  an  excess  of 
bile,  some  blood  and  mucous,  and  the  fecal  matter  may  be 
soft  or  more  or  less  dry  and  hard. 

4.  The  spleen  is  usually  enlarged  or  engorged  with 
blue-black  blood.  A  cut  surface  will  let  the  contents 
flow  out  and  it  will  appear  like  black-berry  jam  in  color 
and  consistency.  This  is  broken  down  red  blood  cells 
and  waste  materials  of  the  blood. 

5.  Kidneys  are  congested  and  often  enlarged  in  acute 
cases.  In  chronic  cases  they  may  appear  normal  to  the 
naked  eye. 

6.  The  bladder  may  contain  red  colored  urine,  dark 
colored  urine,  normal  colored  urine,  or  be  empty.  As 
rule  in  a  number  of  cases  that  die  of  tick  fever,  red 
urine  will  be  found  in  some  of  the  cases. 

7.  The  liver  is  usually  greatly  enlarged  and  filled  with 
blood  and  bile  having  a  brown  mahogany  or  yellow  color. 
The  gall  bladder  is  distended  and  the  bile  is  thick  with 
flakes  of  mucous. 

8.  The  lungs  may  be  congested  or  may  be  normal. 

9.  The  peritoneum  and  pleura  may  present  a  few  col- 
ored patches  or  haemorrhagic  spots  or  patches.  These 
are  not  constant. 

10.  The  heart  may  have  the  right  ventricle  "distended 
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with  blood,  full  or  clotted,  according  to  the  time  elapsing 
between  death  and  the  examination.  The  left  ventricle 
is  usually  firmly  contracted  and  may  contain  a  smajl 
quantity  of  fluid  or  clotted  blood."  (Smith.)  The  small 
haemorrhagic  spots  under  the  epicardium  and  endocar- 
dium are  quite  constant,  they  are  more  numerous  on  the 
outside  and  inside  of  the  left  ventricle. 

11.  The  subcutaneous  tissues,  the  mucous  membranes 
of  the  mouth  and  eyes  may  become  more  or  less  yellow 
in  acute  tick  fever  cases.  The  fat  of  the  body  may  be  also 
yellow.  The  yellow  coloring  of  white  tissues  is  due  to  an 
absorption  of  bile.  It  is  not  always  present.  And  yellow 
fat  is  not  always  due  to  tick  fever.  In  many  cases  the 
mucous  membranes  of  mouth  and  eyes  are  very  pale. 

12.  Secure  smooth  slide  smears  of  blood  from  the 
kidneys,  the  heart  muscle  and  the  liver.  Stain  with 
Wright's  stain  and  examine  with  high  power  lens  for  the 
intra-corpuscular  micro-parasite.  Or  examine  with  high 
power  a  fresh  mount  of  blood  from  a  kidney  or  the  heart 
muscle  for  the  micro-parasite. 


Immunity  to  tick  fever  is  a  relative  term.  It  is  not  ab- 
solute. When  an  animal  is  not  susceptible  to  an  attack 
of  a  given  disease,  the  animal  is  said  to  be  immune  to  that 
disease.  Immunity  may  be  acquired  by  having  the  given 
disease  one  or  more  times,  by  natural  resistance  of  cer- 
tain species  of  animals  for  certain  diseases,  by  introduc- 
ing specific  anti-toxins  into  the  animal  body.  In  tick 
fever,  the  only  known  means  of  producing  immunity  in 
cattle  is  by  giving  the  animal  one  or  more  mild  or  severe 
attacks  of  the  fever.  Blood  inoculation,  or  artificial  tick 
infestation,  are  the  only  ways  of  artificially  producing 
this  immunity.  Natural  tick  infestation  may  also  pro- 
duce immunity  in  a  varying  degree.  The  fact  is  that 
a  cow,  steer  or  ox  must  have  an  attack  of  tick  fever  once 
every  year  or  several  times  every  summer  or  its  immunity 
is  lost  within  two  or  more  years.  Just  as  a  man  can  have 
a  series  of  attacks  of  malaria  so  may  cattle  have  a  series 
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2.  Inoculate  any  time  from  the  last  of  November  to 
the  last  of  March,  and  it  is  always  best  to  inoculate  the 
cattle  in  the  South  near  the  place  where  they  shall  live. 

3.  For  the  infected  blood  secure  a  two  year  old  heifer, 
steer  or  bull  that  has  had  tick  fever  within  a  year,  or 
that  has  had  a  gross  infestation  of  cattle  ticks  during 
the  second  summer  of  its  life. 

4.  Secure  a  sterilized  hypodermic  syringe  (capacity 
2  to  3  drams)  having  two  or  more  strong  and  sharp  ster- 
ilized hypodermic  needles,  a  pair  of  scissors  and  a  sharp 
scalpel  knife,  three  or  four  small  sterilized,  one  ounce, 
breakers  or  wide  mouth  bottles,  containing  a  sterile  glass 
rod  or  small  sterile  spoon;  some  absorbant  cotton,  and 
some  5  per  cent,  creolin  or  other  good  antiseptic. 

5.  Every  animal  to  be  inoculated  should  be  tied  or 
haltered  in  a  narrow  stall  before  the  blood  is  drawn. 

6.  Cast  the  two  year  old  from  which  the  blood  is  to 
be  drawn  or  secure  it  in  a  standing  position.  Clip  the 
hair  or  clip  and  shave  the  hair  over  the  jugular  furrow 
or  vein  and  wash  with  creolin  solution  and  absorbant  cot- 
ton. Have  the  assistant  to  press  on  the  jugular  vein 
near  the  base  of  the  neck.  Press  the  large  hypodermic 
needle  or  an  aspirating  needle  into  the  jugular  inclining 
the  point  forward  and  inward.  When  the  needle  pene- 
trates the  vein  the  blood  will  flow  freely  through  the 
needle.  Catch  the  blood  in  the  sterile  beaker  or  wide 
mouth  bottle.  When  the  beaker  or  bottle  is  nearly  full, 
let  an  assistant  take  it  and  stir  the  blood  vigorously  and 
continuously  with  the  sterile  glass  rod  or  spoon.  The 
quantity  of  blood  drawn  may  be  regulated  according  to 
the  number  of  cattle  to  be  inoculated.  As  soon  as  possi- 
ble after  drawing  the  blood,  fill  the  hypodermic  syringe 
with  blood  and  inoculate  the  cattle  as  rapidly  as  possible, 
injecting  one  cubic  centimeter  under  the  skin  of  each 
animal.  The  side  of  the  neck  and  over  the  shoulder  are 
convenient  places  for  the  injection. 

7.  The  dose  of  blood  varies  with  the  age.   A  young 
animal  will  take  a  relatively  larger  dose  than  an  old  one. 
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Table  II  gives  a  record  of  all  blood  inoculations  up 
to  January  1,  1906 : 

The  percent  of  deaths  from  inoculation  is    4.26 

The  per  cent,  of  deaths  the  first  summer  after  inocu- 
lation  ,    10.54 

The  total  \)er  cent,  of  deaths   14.80 

One  hundred  or  more  of  these  cattle  were  too  old  and 
not  a  few  were  either  too  fat  or  too  poor  to  withstand 
the  inoculation.  Out  of  106  inoculated  at  Tuskegee,  15 
died  of  inoculation  fever  and  only  one  died  during  the 
first  summer.  The  majority  of  the  106  were  over  two 
years  old.  While  the  average  per  cent,  of  deaths  is  high, 
taking  the  cattle  at  any  age  as  they  come  and  in  all  con- 
ditions ;  with  a  great  variety  of  kinds  of  care  and  treat- 
ment, the  losses  are  not  as  great  as  one  should  expect 
^ere  like  conditions  presented. 
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Selected  Temperature  Records  Following  Blood  Inocula- 
tions for  Immunity. 

Tabl*  111  
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Table  of  Selected  Temperature    Recorda  of  Inoculated 
Cattle  that  Died  of  Inoculation  Fever. 

Table  IV.  

DATE  i 


1907 


I      649      I     (H*      I      660      I      648  I 
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|am||fn|am|pm|am|pm|ain|pin|Hmipm|ain  |  p_ 


JanuaiT 
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March 


16I100.8I1O1. 21101   1101.21104   |161. 41101   |106.3|101  |101.2]101.6[101.8 
171101. 2!102   1101   !101    flOl   |102   1102.4|102   [101   |101  ]I01.6I101.8 
181104. 4I100.6I100.6I101.6I101   I101.6|102.4|lu0.2|101.4|101.6il01  |10B 
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Table  IV.  Selected  Records  o/  is  Deaths  from  Inoculation 


a 

«a 

a;  0 

atu 

Age*  Breed,  Condition  of  Animals, 

Number 
the  Aoii 

Days  af 
Inoculal 
Died 

Days  af 
Inoculo 
Died 

Highest 
Temper 

CO  ^ 

»  a 

Etc. 

691 

13 

107.4 

Q7  ft 

Grade  Jersey 

611 

22 

105.6 

607 

11 

107.2 

649 

46 

105.8 

580 

17 

106.8 

655 

18 

107.2 

99.8 

650 

37 

104.6 

98.4 

Very  fat  Gurnsey  12  yrs.  old 

648 

41 

105 

100. 

Very  old  cow 

609 

35 

106.2 

98.5 

Jersey  cow,  9  yrs.  old 

646 

13 

106.4 

100. 

623 

18 

106  8 

100.4 

Holstein  cow,  8  yrs.  old 

658 

13 

107.2 

103. 

Short  Horn  cow 

654 

9 

107. 

100. 

Short  Horn  cow,  4  yrs.  old 

538 

33 

104.8 

99. 

Grade  Holstein  cow,  7  yrs.  old 

644 

52  1 

105.6 

98. 

Grade  Gurnsey  cow,  8  yrs.  old 

This  table  shows  that  a  small  number  die  after  the  second 
inocululation  and  that  the  temperature  falls  to  sub-normal  just 
before  death. 

The  following  descriptions  of  eight  kinds  of  ticks  were 
compiled  by  Mohler  from  Salmon  and  Stiles'  work  on 
"The  Cattle  Tick"  and  these  and  Figs.  1,  2,  3  and  4  are  tak- 
en from  Farmers'  Bulletin  No.  258  of  the  Bureau  of  Ani- 
mal Industry,  Department  of  ^Vgriculture,  Washington, 
D.  C. 

Texas  Fever,  or  Cattle,  Tick  (Boophilvs  anntdaitis.) 
— Figure  3,  No.  la,  shows  the  natural  size  of  an  adult 
female  Texas-fever  tick,  whose  characteristic  markings 
are  better  brought  out  in  No.  1,  magnified  four  times.a 
This  tick  may  be  readily  distinguished  from  the  other 
seven  ticks  by  the  small  size  and  the  color  of  the  head 
and  shield,  the  so-called  head  parts,  whose  lateral  borders 
are  straighter  and  more  parallel,  as  shown  in  No.  lb. 
These  head  parts  are  short  and  relatively  broad  and  dark 
reddish  brown  or  chestnut  brown  in  color,  appearing  as  a 
convex  plate  on  the  median  line  at  the  fore  end  of  the 

a  In  fif^ures  3  and  4  various  ticks  that  infest  cattle  are  shown  as 
follows:  The  natural  sized  nature  female  tick,  this  tick  mangnified 
four  times*  and  the  head  and  shield  of  the  same  enlarged  ten  to 
fifteen  times. 
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Fig.  a— Various  ticks  that  infect  cattle 
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tick.  The  body  is  oblong  oval  in  shape  and  may  reach 
one-half  inch  in  length.  The  color  varies  from  a  dull 
yellow  to  an  olive  brown ;  often  it  is  mottled  with  irres^ 
ular  areas  of  yellow  and  brown  or  streaked  with  wB,vy 
lines  of  these  colors.  Two  grooves  or  indentations  are 
seen  running  from  the  front  to  the  rear  on  the  skin  of 
the  back,  which  become  almost,  if  not  entirely  effaced 
at  about  the  middle  of  the  body.  Another  groove  is  seen 
l>6tweeii  these  t#d  grooves  in  flie  pMtarfor  ttttf*^^^ 
body.  These  grooves  are  caused  by  the  contraction  of 
the  muscles  of  the  body  and  therefore  vary  considerably, 
entirely  dfsappearinsr  when  the  tick  is  fiill  bf  hlwa.  ^Ptbsy 
are  very  distinct  when  the  ticks  have  been  removed  from 
cattle  several  days.  The  four  pairs  of  legs  are  brown, 
mod^tely  lott?,  and  very  slaidw.  This  tide  U  tmM 
principally  on  cattle,  less  frequently  on  horses,  mules, 
and  asses,  and  in  one  case  it  was  found  on  a  deer.  The 
Pedend  qiiarantine  line  Indicates  the  northern'  benndwy 
of  the  section  of  the  United  States  infested  with  fever 
ticks. 

Castor-bean  Tick  (Ixodes  ricimiB.) — The  body  of  this 
tick  (fig.  3,  Nos.  2  and  2a)  resembles  in  shape  that  of  an 
eggplant,  and  it  takes  its  name  from  its  similarity  to  the 
bean  of  the  castor-oil  plant.  It  is  lead  colored,  with  a 
variegated  mixture  of  j^owish  red,  browii,  or  gray*  Ute 
body  contains  two  anterior  grooves  that  slightly  diverge 
from  each  other,  and  three  posterior  grooves,  the  middle 
<me  of  which  is  straight,  while  the  other  two  are  curved 
outward.  The  mature  female  is  from  three-eighths  to 
seven-sixteenths  inch  long  and  has  four  pairs  of  dark- 
l>rown  thin  legs.  The  head  and  adjacent  shidd  are  a 
shiny  dark  brown  or  a  chestnut  brown,  the  latter  portion 
being  five-sided,  like  a  pentagon  (No.  2b),  with  lateral 
bMders  prominent  and  rear  angle  ronnd^.  Two  stont 
and  well-developed  feelers  (palpi)  may  be  seen  extend- 
ing outward  on  each  side  of  the  head.  This  tick  has 
been  collected  from  sheep,  cattle,  goats,  horses,  deer,  dogs, 
€at8»  foxes,  rabbits,  birds,  man,  and  a  few  other  animate. 
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It  was  one  of  the  first  ticks  studied,  and  has  a  very  wide 
distribution  in  the  United  States. 

Net  Tick  (Dermacentor  reticidatus.) — The  body  of 
the  adult  female  tick  is  oblong  oval,  five-eighths  inch  long, 
and  of  a  deep  brown  or  slate  color  (fig.  3,  Nos.  3  and 
3a).  It  has  four  pairs  of  brown  legs  of  moderate  length. 
The  skin  of  the  back  and  head  is  covered  with  fine  points, 
or  punctations,  which  almost  disappear  at  this  stage.  Be- 
sides the  grooves  that  are  located  like  those  in  the  cattle 
tick,  there  is  a  marginal  groove  extending  around  the 
body  just  inside  the  border.  There  are  also  eleven  small 
indentations  (festoons)  arranged  about  the  posterior 
margin  of  the  body.  These  festoons  and  grooves  become 
shallow  or  effaced  in  the  adult  stage.  The  shield  portion 
of  the  head  parts  has  a  silvery  white  metallic  rust  ex- 
tending along  the  two  sides  and  posterior  portion  (No. 
3b).  It  may  have  a  rose  or  greenish  tinge.  The  head  is 
larger  than  that  of  the  cattle  tick.  The  net  tick  has  been 
found  on  man,  cattle,  horses,  sheep,  and  deer;  and  in  this 
country  it  seems  to  be  most  common  in  the  West,  es- 
pecially in  California,  Texas,  and  New  Mexico. 

American  Dog  Tick;  also  Called  Wood  Tick  (Der- 
macentor  electus). — This  tick  (fig.  3,  Nos.  4  and  4a),  re- 
sembles the  net  tick  (Dermacentor  retiaulatus)  so  closely 
that  a  hand  lens  must  be  used  to  distinguish  between 
them.  However,  it  can  be  readily  known  from  the  Texas 
fever  tick  by  the  fact  that  the  so-called  head  parts  are 
longer  and  broader  (No.  4b).  Here  there  is  also  a  yel- 
lowish white  rust  in  the  posterior  portion  which  extends 
anteriorly  along  each  side  as  two  bright,  iridescent  lines 
separated  by  a  central  brownish  area.  The  body  is  ob- 
long oval  in  shape  and  measures  as  much  as  three-fifths 
inch  in  length.  The  skin  of  the  back  contains  grooves 
like  those  found  in  cattle  ticks,  and,  in  addition,  another 
groove  extending  around  just  inside  the  margin,  together 
with  eleven  smaller  grooves  (festoons)  on  the  posterior 
border.  These  lines,  so  distinct  in  the  young  female,  be- 
come shallow  at  maturity.  This  tick  has  been  found  on 
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man,  cattle,  dogs,  horses,  rabbits,  and  panthers,  and  has 
been  collected  in  woods  and  on  uncultivated  lands  in  many 
sections  of  this  dotintry,  especially  in  eastern  United 

States. 

I^NE  Stab  Tick  {Amblyomma  americanum). — ^As  in- 
diluted  by  Nos.  5  and  ^  of  figure  4,  the  body  of  this  tick 
is  oblong  oval  and  of  a  -yellowish  gray  oi'  brown  color. 
The  skin  ia^.  |:oi}g]i  and  puckered  unless  the  body  is  fu4 
of  blood/  iflhe  reddish  brown  area  at  the  front  of  the 
tick  is  composed  of  the  head  and  head  shield.  The  latter 
extends  backward  a  short  distance  to  form  a  triangle,  in 
the  apex  of  which  is  a  whitie  or  metallic-yellow  spot  from 
which  it  derives  its  name  "Lone  Star"  (No.  5b).  The 
mature  female  may  reach  one-half  inch  in  length  and 
has  four  pairs  of  long  thin  legs.  This  tick  has  been  found 
on  cattle,  dogs,  horses,  sheep,  goats,  hogs,  and  man,  $asl^ 
is  very  widely  distributed  in  the  United  States. 

Ear  Tick  (Ornithodoros  megnini). — As  will  be  ob- 
served from  Nos.  6  and  6a,  figure  4,  the  shape  of  this 
tick  is  similar  to  that  of  the  body  of  a  violin.  It  is  nearly 
twice  as  long  as  broad,  rounded  at  both  ends,  narrower 
behind  than  iti  front,  and  slightly  constrieted  in  the  mid* 
die.  In  color  it  varies  from  gray  or  brown  to  violet,  and 
has  two  grooves  behind  the  head,  with  a  middle  one  in 
the  posterior  portion.  On  ^e  skin  of  the  back  are  nu« 
merous  minute  spines,  or  stiff  hairs.  The  adult  females 
are  from  one-fourth  to  three-eighths  inch  in  length,  and 
liave  four  pairs  of  long  stout  legs.  The  antertoi^  portion  ' 
of  the  tick  is  curved  downward  to  fortn  a  cover  for  the 
very  small  and  short  head,  which  can  only  be  seen  from 
tiie  under  side  of  the  tick.  The  feelers  (jAdpi)^  and  beak, 
however,  stick  out  from  under  the  front  part  €tf  the  body 
and  can  be  seen  from  above  (No.  6b) .  Tta|g  tiiekls  found 
in  the  ears  of  cattle,  horses,  mules,  asses,  aiid'  oiher  ani- 
mals in  the  South  and  West. 

Chicken  Tick  (Argas  miniatus). — In  shape  and  ap- 
pearlmce  this  tick  is  like  an  enlarged  bedbug,  an#  is  of  a 
uniform  reddish  brown  color,  with  four  pftto  ot  lighter 
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Fig.  4.— Various  ticks  that  infect  cattle 
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colored  legs.  The  skin  is  wrinkled  and  contains  very 
short  and  minute  hairs.  On  the  top  as  well  as  the  bottom 
of  the  tick  are  numerous  bright  pits  >r  cavities  with  rais- 
ed borders  (fig.  4,  Nos.  7  and  7a).  These  vary  in  size, 
are  arranged  in  rows  radiating  f ron)  the  center  more  or 
less  uniformly,  and  are  usually  symmetrical  on  each  side. 
It  is  about  three-eighths  inch  in  size  when  mature.  The 
head  is  so  completely  covered  by  the  body  that  it  can 
not  be  seen  from  the  back  (No.  7b),  This  tick  has  been 
observed  on  cattle  once  only,  but  is  frequently  found  on 
chickens,  turkeys,  and  other  birds  'w  the  South. 

European  Dog  Tick  (Ixodes  hexagonus). — ^The  body 
of  this  tick  is  oval  in  shape  and  of  an  ashy  color  (fig.  4, 
Nos.  8  and  8a).  The  grooves  oii  the  back  are  united  in  an 
arch  in  front  and  diverge  in  the  posterior  portion  of  the 
body.  The  four  pairs  of  legs  are  longer,  thicker,  and 
stronger  than  those  of  the  cattle  tick.  The  head  and 
shield  are  brown-red  in  color  and  similar  in  shape  to  those 
of  the  catsor-bean  tick,  but  less  oval  and  rather  more 
lozenge-shaped,  with  more  acute  lateral  angles  and  nar- 
rower posterior  angle  (No.  8a).  The  palpi,  or  feelers, 
are  longer  and  more  prominent  than  in  the  cattle  tick, 
but  not  so  long  as  in  the  castor-bean  tick.  This  dog  tick 
has  been  collected  from  dogs,  cattle,  sheep,  foxes,  rabbits, 
squirrels,  gophers,  cats,  birds,  man,  and  other  hosts  in 
eastern  United  States. 

Life  History  as  Observed  in  Alabama. 

The  following  cattle  tick  records  were  made  by  Mr. 
W.  M.  Lewallen,  while  a  student  at  Auburn,  Ala.,  from 
August,  1905,  to  August,  1906.  The  fall  of  1905  was  dry, 
the  winter  was  average  with  alternate  periods  of  cold  and 
warm  weather.  The  spring  of  1906  was  early  and  aver- 
age in  moist  and  dry  spells,  and  the  summer  was  hot 
and  wet. 

Out  of  20  ticks  that  began  to  lay  from  August  11  to  19 
the  number  of  days  between  laying  and  hatching  were  as 
follows:   30,  29,  23,  24,  23,  23,  23,  24,  25,  25,  25,  25,  25, 

25,  25,  26,  27,  27,  25  days— an  average  of  25  days. 
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The  ticks  were  all  dead  as  follows :  35,  35,  35,  35,  35, 
35,  35,  36,  35  days,  an  average  of  about  35  days  and  in- 
eluding  the  progeny  of  half  the  ticks.  Of  the  other  half 
after  35  days  the  progeny  of  two  ticks  were  all  alive  and 
active,  and  after  35  days  the  progeny  of  the  remaining 
ticks  were  nearly-  all  dead. 

In  another  lot  of  four  ticks  that  began  to  lay  Septem- 
ber 19  to  21,  hatching  began  after  40,  48,  42,  and  46  days 
or  an  average  of  about  45  days.  After  122  days  and  228 
days  the  progency  of  two  ticks  were  all  dead.  After  63 
days  the  progeny  of  one  tick  were  alive,  but  inactive. 

Tick  Egfc-Laying  Record  for  1905-1906. 


Datks 


Days 

KGGS-LAID 

104 

3016 

97 

1632 

53 

1141 

74 

1487 

56 

1694 

92 

3840 

88 

3101 

92 

2840 

50 

1013 

61 

2981 

73 

3586 

65 

2388 

23 

3687 

19 

2987 

25 

3210 

22 

1858 

25 

2724 

28 

3132 

2 

137 

28 

3003 

20 

1446 

29 

2175 

16 

34% 

25 

2862 

12 

1372 

11 

345 

6 

164 

24 

2687 

14 

1940 

20 

4261 

14 

4191 

23 

3475 

27 

3947 

From  Oct.  31.  1905  to  Feb.  12,  1906  

From  Nov.  27. 1905  to  Feb.  12,  1906  

From  Jan.  21,  1906  to  Mar.  15,  1906 .  . 

From  Jan.  22,  1906  to  Apr.  6,  1906  

From  Jan.  22,  1906  to  Mar.  19,  1906   

From  Jan.  21,  1906  to  Apr.  23,  1906  

From  Jan.  21,  1906  to  Apr.  19,  1906  

From  Jan.  21.  1906  to  Apr.  23. 19<»6  

From  Feb.  15.  1906  to  Apr.  6,  1906   

From  Mar.  3,  1906  to  Mav  3.  1906  

From  Feb.  12.  1906  to  Apr.  26,  1906  

From  Feb.  23,  1906  to  Apr.  28,  1906  

From  Apr.  5,  1906  to  Apr.  28,  1906   

From  Apr.  7,  1906  to  Apr.  26,  1906   

From  Apr.  5,  1906  to  Apr.  30,  1906   

From  Apr.  5,  1906  to  Apr.  27,  1906   

From  Apr.  6,  1906  to  May  1,  1906   

From  Apr.  3,  1906  to  May  1,  1906   

From  Apr.  6,  1906  to  Apr.  8,  1906   

From  Apr.  3.  1906  to  May  1.  19<^   

From  Apr.  15.  1906  to  Ma\  5,  1906  

From  Apr.  3,  1906  to  May  2, 1906.   

From  Apr.  23,  1906  to  May  9,  1906   

From  Apr.  23,  I9O6  to  May  18,  1906   

From  Apr.  25,  1906  to  May  7,  1906  

From  Apr.  26,  1906  to  May  7, 1906   

From  Apr.  26,  1906  to  May  2,  1906   

From  May  21,  1906  to  June  14,  1906  ...  ^  .. 

From  May  21,  1906  to  June  4,  1906  

From  June  18,  1906  to  July  8,  1906   

From  June  18,  1906  to  July  4,  1906   

From  July  16,  1906  to  Km%.  8, 1906  

From  July  16,  1906  to  Aug.  12,  1906  
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Mmthty  A&isri^if  Egg  Rmf0j§or  1905-1906. 


From 
From 
f^roin 
From 
From 
From 
From 
From 


Oct.  31,  1906  . 
Jan,  21,  1906... 
Feb.  12,  1606 
Apr.  3,  1905  .... 
Apr.  23,  1906 .. 
May  21,  19(^ 
June  18,  1906  _ 
June  16.  r»(U>  ^ 


1  ^ 

£ 

< 

< 

Ticki 

r 
»> 

:  p 

-  .° 

HI 

2 

Feb.  12,  1905  

"lOO^ 

2324 

6 

Apr.  19,1906 

76 

2^50 

4 

-  62 

2492 

10 

May  2.  1906  

22 

2435 

5 

May  18, 1906   

14:} 

1648 

2 

June  14,  1906  

19 

2313 

2 

July  8,  1906   

17 

4176 

AuiT.  12,  1006    

25 

3711 

Oct. 
Oct, 
Oct. 
Oct. 


19  or  20. 
21  or  22. 

28  or  29. 


N07. 

IS. 

Nov. 

18. 

Kov. 

20. 

Nov. 

21. 

Nov. 

24. 

Nov. 

-27. 

Nov. 

28. 

Nov, 

30. 

Bee. 

1. 

Dec. 

5. 

Dec. 

6. 

Nov. 

15, 

Nov; 

20. 

Nov. 

28. 

Nov. 

30, 

Dec. 

1. 

Dec. 

2. 

Dec. 

3. 

Tick  Record  on  Horned  Jersey  Calfy  Texas  Ticks 
15.   1905  lafeftted  with  15  ticks. 
Moulte4  first  time* 
Dark' brown  color;  size  of  pin  head 
Moulted  second  time,  ^vqw  slowly  up  till  this  time. 
Ticks  were  brushed  oiT  (?)  calf  at  this  time  before 
matu  rinj^. 

On  Horaless  Jers^, 
Infested  with  IS  ticks. 
Ticks  found  on  inside  of  thigh. 
Ticks  lead  white. 

Ticks  darker,  nearly  brown. 

(1)  Tick  has  reddish  thorax,   abdomen  color  of 
oxide  of  lead. 

(2)  Other  ticks  are  milk  white  in  color. 
(2)  Tick  ha4  y ellowiih^trips  oa  back. 

(1)  Tick  has  yellowish  specks  on  back. 

(2)  Tick  moulted.  (1)  Tick  has  yellowish  spots  on 
back. 

(2)  Tick  became  dislodged  leaving  his  moult  on  cow 
(1)  Tick  moulted. 

(3)  Tick  found. 

(3)  Tick  dislodged.    Ticks  cannot  be  found. 
Jersey  Cn.!!  Below  B^rn. 

Infested  with  15  ticks. 
Ticks  lead  white. 
Ticks  grew  larg^er. 

(1)  Tick  has  yellowish  stripe  on  hack. 
1,  2,  3,  4  appear  about  ready  to  moult;  (5)  tick  has 

moulted. 

(2)  Tick  moulted  (3)  Tick  has  white  spsck  on  belly. 
1»  3,  4  Ticks  moulted 


Digitized  by 


160 


Dec.  6. 
Dec.  9. 


Dtc  9. 


Dec.  13. 


Dec.  IS. 

Dec.  19. 

Dec.  21. 

Dec.  25. 

Dec.  31. 


Jan.     1.  06 
Jan.  3. 
Jan.  5. 


Jan.  6. 
Jan.  17. 
Jan.  8. 
Jan.:ilO. 


Jan.  12. 


Jan.r  13. 


Jan.  14. 


(4)  Tick  has  tick  beneath  it  (male?)  about  }4  its  size. 

(5)  Tick  missing. 

One  female  tick  has  two  small! male  ticks  beneath 
her;  when  she  was  lifted  they  seemed  to  be  at> 
tached  to  her  and  on  separation  a  little  blood 
was  present  at  the  attachment.   Female  lead 
color,  males  brown. 

Another  female  like  the  above  with  only  one  male 

Males  dDrt't  increase  in  size  while  females, 
grow  rapidly. 

Dropped  ofif  of  calf. 

Total  no  of  days  on  calf  28 

One  tick  moulted  in  15  days  (2nd  moulting).  Others 
in  16  and  17  days. 

Red  Spotted  Calf 

Infected  calf  with  15  ticks.  Auburn  ticks. 

(1)  Tick  found,  lead  color. 

1.  Moulted  and  changed  position. 

2.  Tick  discoveredt  has  white  speck  on  at>domen 

1.  Tick  of  white  cast,  abcut  size  of  pin  head. 

2.  Tick  in  process  of  moulting.     Seems  to  have 

loose  skin. 

2.  Tick  has  mark  on  back,  1.  Tick  whitish  skin  on 
belly. 

Removed  moult  from  both  ticks,  about  size  of  tack 
head,  dark  brown* 

2.  Tick  disappeared.  Removed  moult  from  tick  3. 

Tick  4.  getting  ready  to  moult.  Tick  5.  much 
smaller. 

3.  Tick  moulted  again,  larger  than  yesterday. 
6.  Tick  has  one  beneath  it  when  discovered  to-day. 
6.  Tick  has  no  tick  beneath  it 

4»  6&7,  have  males  beneath  them;  females  6&7  atx>ut 
four  times  size  of  males  with  partial  moult  on 
posterior  half  of  body. 

5.  Tick  moulted. 

6&7  detached;  7.  grown  yesterday  ;6.  removed  to-day. 
5.  Tick  has  yellowish  marking  on  back,  males  of 
6&7  still  attached. 

5.  Tick  changed  location;  4.  Tick   removed  moult; 
males  of  6&7  have  disappeaxed,  leaving  bloody 
seat.   Found  2  females  on    abdomen  about 
•    grown,  removed  them.  3.  Tick  moulted. 

4.  Tick  light  brown,  male  left  it,  not  ready  for 

fertilization  as  she  moulted  after  'male sought 


her. 


Jan. 

16. 

Jan. 

18. 

Jan. 

19. 

Jan. 

23. 

Jan. 

24. 

Jan. 

25. 
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3.  Tick  has  2  males  beneath  her. 

4.  Tick  had  a  male  beneath  her.  Only  one  male 
under  tick  3. 

3.  Tick  enf^orged  removed  for  breeding  male  left  on 
calf. 

Male  of  tick  3  gone. 

4,  Tick  engorged  removed. 

Found  two  more  engorged  females,  left  them  to  see 

how  long  they  remain. 
Two  ticks  found  yesterday  have  dropped.  Another 

found  but  disappeared . 
Tick  4  engorged  in  39  days  removed  by  hand. 
Tick  3  engorged  in  34  days  removed  by  hand. 
Tick  1  moulted  in  6  days. 
Removed  moult  from  \&2  in  19  days. 
Removed  moult  from  3  in  21  days. 
Tick  5  moulted  in  26  days. 

Jersey  with  Horns. 
Jan.    15.  Infested  with  15  ticks. 

Jan.    16.  1  tick  found. 

Jan.    19.  1  tick  again  found,  white  spot  on  posterior  part, 

probably  moulted  18th. 
Jan.    27.  No  ticks  found  from  19  to  27. 

Jan.   30'  Found  a  tick  size  of  pin  head,  lead  color. 

Feb.     2.  T'ck  oval  shape,  has  yellow  stripes  on  back. 

Feb.     4.  Tick  moulted. 

Feb.     9.  Dark  brown  color. 

Feb,    13.  Tick  mated. 

Feb.    13.  2  ticks  found  ready  to  begin  2nd  moulting. 

Feb.    14.  1.  tick  dislodged. 

Feb.    16.  Male  of  1  tick  still  attached. 

Feb.    16.  Male  of  1  rick  gone,  2  tick  m  ulted. 

Feb .  29.  2  tick  dislodged. 

Mar.   8.  2  tick  couldn't  be  found. 

Ticks  collected  on  January  15  began  to  deposit  eggs  March  12  and 
continued  during  a  period  on  an  average  of  40  days.  Ticks  collected 
on  April  15  b^gan  to  deposit  eggs  April  25  and  continued  during  a 
period  of  an  average  of  17  days.  The  average  length  of  life  of  ticks  on 
cattle  for  late  summer  and  early  autumn  was  22days  for  three  tests. 
Longevity  of  larvae  durin'jf  the  late  fall  and  winter  was  six  months 
and  during  the  summer  and  autum  thirteen  days.  The  average 
length  of  parasitic  period  for  five  ticks  during  the  latter  part  of 
summer,  autumn,  winter  and  early  spring  was  twenty-nine  days^ 
the  longer  period  prevailing  in  winter. 
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The  followio(f  records  were  made  by  C.  T  Butler,  while  a  stadent 
assistant  in  the  Veterinary  Department,  during:  1906  and  19h7. 


Date  Laid 


Date  Hatched 


Percent 
Hatched 
(Approx- 
imate) 


When  dead  and  Remarks 


All  Aug.  20-Sept.  20/06 


Sept.  20-Oct.  4, 

Sept.  20-Oct,  5, 

Sept.  20.Oct.  27. 

Sept.  20.Oct.  29, 

Sept.  20-Oct.  1. 

Oct.  22-No\ .  22. 
Oct.  22.N0V.  58. 
Oct.  23-Nov.  9, 


Began  Sept.  19,  '06 


.0. 

'06 
*06 
H)6 

'06| 

'()6 
H)6 
'06 


Oct.  22.N0V.  12,  '06 


Oct.  22-Nov.  12,  '06 
Nov.  22-Dec.  18,  '06 


Nov. 

Nov 

Nov. 

Nov. 

Jan. 

Jan. 

Jan. 

Jan. 

Mar 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar 

Mar. 


21-Dec. 

21-  Jan. 

22-  Dec. 
24- Dec. 

7-Feb, 

18-  Mar. 

19-  Mar. 
19-Mar. 
.  2-25,  1907 

3-  26,  1907 

4-  30,  1907 

5-  26,  1907 
.  5-25.  1907 

22-  Apr.  I, 

23-  Apr.  26, 
,  27-Apr.  9. 


18. 
16. 
18, 
18. 

5. 

5. 
26, 

2. 


Nov.  19-22,  1906 

Nov.  19-22,  1906 

Nov.  19-22,  1906 

Nov.  15-22,  1906 

Nov.  19-22,  1906 

Regan  3-10, 1907 
Began  .'-lO,  1907 
Began  3-5,1907 

Began  3-5,  1VK)7 

Began  3-5,  1907 

Began  4-3.  1907 

Did  not  hatch 
Began  4-3.  1907 
Began  4-3,  1907 
Began  4-3,  1907 
2  hatched  Apr.  29 


1  tick  but  dead 
May  10-23 
May  6-23 
May  10-23 
May  10-23 
May  6-23 
May  22 


100 
100 
100 
100 
100 

10  to  20 
10  to  20 
5  to  10 

10  to  20 


10  to  20 
1  to  5 
0 

not  over  i 
5  to  10 
10  to  15 

0 

0 

0 

30  to  50 
70  to  90 
30  to  40 
40  to  60 
80  to  90 


One  l>ottle  dead  Oct.  15; 
another  Oct.  20,  due  to 
lack  of  moisture  (?).  In 
the  other  bottles  many 
ticks  dead  Mar.  20.  19C7. 
Ticks  deaJ  in  all  but  one 
Iwttle  Mar.  28;  in  this 
boltle  alwut  half  dead. 
'Apr.  3,  few  ticks  alive, 
but  dead  Apr.  10,  1907. 
All  dead  but  few  Mar.  28; 

dead  Apr.  1,  1907. 
Many  dead  Mar.  28;  all 

dead  May  5,  1907. 
All  dead  Mar.  28,  (lack  of 

moisture)  (?) 
All  dead  but  few  Mar. 28, '07. 
All  dead  Apr.  1,  1907. 
All  dead  Mar.  28;  due  to 

lack  of  moisture  (?). 
Few  ticks  dead  Apr.  12, '07 
Few  ticks  dead  Apr.  12,  '07 
4  to  10  ticks  living  Apr.  28, 
most  of  ticks  died  sooo 
after  hatching. 
4  to  10  ticks  living  Apr.  29, 
dead  May  22,  mo&t  died 
early. 

More  than  half  dead  Apr. 

29,  1907. 
Most  of  Eggs  shrlvled;  few 

dead  Apr.  29. 
Possibly  too  much  light. 
Few  dead  May  23. 
Few  dead  Apr.  29. 
Nearly  all  dead  May  23. 
Egg  shriveled. 
Eggs  shriveled 
Probably  due  to  too  much 
light 


Of  the  ticks  that  hatched  Nov.  1906,  lx)ttle  2  lived  until  May  1907,  others 
died  some  time  l>efore  probably  due  to  lack  of  moisture. 

The  probable  reason  for  eggs  (laid  between  Oct.  and  Mar.)  being  shriveled  is 
too  much  light.    Direct  rays  of  the  sun  was  sometimes  on  them,  for  2  hours  per  day. 


Digitized  by 


Google 


153 


Summary  of  Butler'' s  Tick  Records. 


Aug.  20.-Sept.  10.  6  ticks  laid  from  305-3,456  eggs  Ave  1,62a 

Laying  period  from  18-22  days  Ave.  20  days 

Sept  20-Oct  5.  5  ticks  laid  from  1,056-2,243  eggs  Ave.  1,520 

Laying  period  from  8-10  days  Ave.  12  days 

Oct  22-Nov.  28.  5  ticks  laid  from  1,125-2,646  eggs  Ave.  1,703 

l-4iylng  period  from  18-37  days  Ave.  25  days 

Nov.  21-Jan.  16.  5  ticks  laid  from  2,235-2,937  eggs  Ave.  2.P99 

Laying  i)eriod  from  27-56  Ave.  33  days 

Jan.  'i-Feb.  5.  1  tick  laid  1,978  eggs   1,97S 

Laying  period,  29  days  29  days 

Jan.  18-Mar.  5.  3  ticks  laid  833-1,721  eggs  Ave.  1,192 

Laying  period,  from  26-46  days  Ave.  39  days 

Mar.  2-30.  5  ticks  laid  1,419-3,413  eggd  Ave.  2,414 

Laying  period,  23-28  days  Ave.  24  days 

Mar.  22-Apr.  26.  3  ticks  laid  from  340-3,745  eggs  Ave.  1.371 

Ikying  period  from  9-34  days  Ave.  20  days 

N.  B. — Tick    3  was  only  half-grown  eggs;  did  not  hatch. 

Apr.  25-May  20.  5  ticks  laid  from  1,143-3,703  eggs  Ave.  2,656 

Laying  period  from  8-25  days  Ave.  20  days 


Summary  of  Non-Parastiic  Life  of  Tick 


Egg-l  lying 
period 

Average  no 
days 

Hatching 
period 

Longevity  of  Seed  Tick 

Aug.  20- Sept.  10 

20 

30  days 

A  few  lived  190  days 

Sept.  20-Oct.  5 

12 

29  days 

Few  lived  for  129  days 

Oct  21-Nov.  28 

25 

131  days 

Few  lived  for  50  days 

Nov.  21-Jan.  16 

33 

131  days 

All  dead  in  58  days 

Jan.  18-Mch  5 

39 

no  hatching 

Mch.  2-Mch  30 

24 

64  days 

No  rec(»rd 

Mch  22-Apr.  26 

20 

60  days 

No  record 

Apr.  25.May  20 

20 

The  winter  of  1906  and  1907  was   exceptionally  warm.  The 
mature  laying  ticks,  eggs  and  seed  ticks  were  kept  in  a  room  with  * 
window  open  and  no  fire  in  the  room.    The  seed  ticks  and  eggs 
were  kept  in  test  tubes  with  moist  cotton  in  the  lower  part  of  the 
tabes. 
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Why  Eradicate  the  Cattle  Tick. 


The  cattle  tick  lives  by  drawing  the  blood  from  its  host, 
and  the  host  is  usually  cattle.  When  undisturbed,  the 
ticks  in  a  pasture  get  so  numerous  that  they  take  suflS- 
cient  blood  from  the  cattle  in  the  pasture,  to  reduce  or 
retard  the  growtli  of  the  cattle,  or  check  milk  or  beef 
prodttction«  I  ha\  c  seen  cattle  go  into  a  tick  infested  pas- 
ture in  fairly  good  condition  in  the  spring  and  owing  to 
loss  of  blood  by  ticks  and  the  tick  fever,  the  cattle  came 
out  of  the  pasture  in  the  fall  weighing  less  and  conse- 
quently much  poorer  than  when  they  went  into  said  pas- 
ture, and  the  pasture  a  good  one  so  far  as  the  grass  and 
water  supply  were  concerned. 

Tick  fever  kills  more  native  cattle  in  the  tick  infested 
areas  than  all  other  cattle  diseases  in  the  South.  More- 
over, the  cattle  tick  prevents  free  trade  in  the  markets  of 
the  United  States  and  of  the  world  for  the  greater 
part  of  the  year.  Consequently,  it  decreases  the  market 
price  of  southern  fed  and  southern  bred  cattle  from  one- 
fourth  to  one-half  a  cent  per»pound  in  the  cattle  markets 
above  the  quarantine  line. 

The  losses  from  death  of  northern  cattle  and  imported 
cattle  brou^rht  into  the  South  have  been  so  great  that  im- 
provement in  the  various  dairy  and  beef  breeds  repre- 
sented in  the  South  and  the  introduction  of  new  breeds 
of  cattle  have  been  seriously  hindered  and  checked. 

The  following  tabulated  statement  will  give  an  approx- 
imate idea  of  the  various  losses  falling  upon  the  tick  in- 
fested area  of  the  South : 


Number  and 


IN 


Value  of  Farm  Animals  in  Allbiitia  Jan. 


CSows  

Other  cattle 

Horses  

Males  

Swine   

Sheep   


No. 


253,132 
496,762 
155,142 
185,839 
1,137,501 
195,597 


Farm  I  xotai  v^ui.^ 
Value  i 


of 


Total  Value 
all  Animals  in 
Ala..  Jan.  I.IOM 


;  20 

8 
93 
111 
4 
2 


40 

32 
69 
66 
65 
10 


$  5,163,893] 
4,131,822 
14,535,227 
20,750,794 
5,289,380 
409,776 


In  the  United  States  Jan.  1, 1906,  there  welt%  about  67,- 
000,000  cattle.  In  the  entire  quarantined  area  there  were 
about  15,000,000  cattle.  In  Alabama  at  the  same  time 
tiiere  were  749,894  cattle.  Losses  coming  directly  and  In- 
directly from  the  cattle  tick: 

1.    Decrease  from  milk  production  in  five  million  milk 
temn,  one  miUion  of  which  is  gliring  milk  an  Ute 
Each  cow  in  milk  losing  one  quart  of  milk  per  day  and 
nting  that  at  four  cents  per  quart  on  the  farm. 
Ip000,000  X  .04   equals   $40,000   per  day. 

$40,000  X  365  gives  the  loss  per  year  .$14,600,000 

2.  Loss  in  the  decreased  or  checked  or  re- 
tarded growth  in  the  other  14,000,000 

cattle  at  $1  per  head   14,000,000 

3«  Loss  of  at  least  $3  per  head  on  all  cattle 
from  the  South  sold  above  the  quarantine 
line— 700,000  cattle  at  $3  each   2,100,000 

4.  Loss  by  death  from  tick  fever  of  700,000 
native  cattle  each  year,  valued  at  $15 

per  head   10,500,000 

5.  Loss  by  tick  fever  of  breeding  cattle  ship- 
ped from  the  North  into  the  South.   50,000 

€.  Cost  of  the  United  States  and  the  various 
quarantined  States  in  maintaining  quar- 
antined lines  and  eradicating  the  tick   200,000 

Total  annual  loss  from  the  cattle  tick  in  the 

quarantine^  area  $41,450,000 

Alabama  loses  each  y^^r  about  one-twentieth  of  this 

total  or  about  $2,000,000.  The  total  live  stock  vahiatiott 


( 
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for  Alabama  is  $50,280,892.  Hence,  the  cattle  ticks  in 
Alabama  produce  a  loss  of  4  per  cent,  each  year  on  the 
amount  or  capital  invested  in  live  stock. 

METHODS  OF  ERADICATING  CATTLE  TICKS, 


1.  By  applying  oils  to  the  cattle.  This  may  be  em- 
ployed by  using  hand  cloths  or  swabs,  by  spray  pumps 
or  by  dipping  the  cattle  in  a  vat  or  in  a  dipping  tank. 
The  oils  that  can  be  used  are  more  or  less  variable.  Beau- 
mont crude  petroleum.  West  Virginia  or  Kentucky  Black 
oU,  cotton  seed  oil,  lard,  machine  oil,  etc.,  have  been  em- 
ployed. Kerosene  oil  (20  to  25  per  cent.)  emulsion  or 
kerosene  oil  (20  to  25  per  cent.)  in  combination  with 
cotton  seed  oil  or  with  lard  have  been  used.  One  to  two 
per  cent,  of  sulphur  may  be  added  to  any  of  the  above 
oils  except  Beaumont  oil  or  black  oil.  The  essential 
things  in  the  use  of  oils  or  grease  in  killing  ticks  on  cat- 
tle is  to  be  certain  to  apply  it  all  over  the  cattle.  If  many 
cattle  are  to  be  treated  use  a  spray  pump  or  a  dipping 
tank,  (a)  If  a  few  cattle  are  to  be  greased,  a  good 
piece  of  sacking  burlap  or  cotton  bagging  may  be  em- 
ployed by  hand  or  on  a  swab  stick.  Have  the  animal  put 
into  a  specially  prepared  break  or  chute.  Two  men  (one 
working  on  each  side  of  an  animal)  can  grease  five  to 
ten  cattle  in  an  hour,  (b)  A  spray  pump,  costing  five 
to  fifteen  dollars,  is  very  convenient.  The  bucket  spray 
pump  is  the  cheapest.  But  the  knapsack  and  the  barrel 
spray  pump  are  very  handy.  These  pumps  are  the  same  as 
horticulturists  use  in  sprasdng  fruit  trees.  It  is  well  to 
have  a  kerosene  mechanical  mixer  attached  to  pump.  With 
ijt  you  can  use  water  or  kerosene  v^ith  the  oil.  This  pump 
will  mix  twenty-five  per  cent,  of  Beaumont  oil  with  the 
water  and  effectually  cover  the  cattle  with  very  little  loss 
of  oil.  The  water  possesses  no  advantage  except  to 
spread  the  oil  in  thinner  layers,  to  make  it  go  farther  and 
waste  less.  A  quart  of  Beaumont  oil  will  effectually  cover 
a  700  pound  cow  with  this  mechanical  mixer  spray  pump; 
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while  it  will  take  two  to  four  quarts  to  cover  the  same 
cow  in  putting  it  on  with  a  hand  rag  or  swab  or  by  im- 
mersing her  in  a  dipping  vat  filled  with  oil.  Two  spray- 
ers, one  working  on  each  side  of  the  animal,  will  spray 
one  to  two  hundred  cattle  in  a  day.  (c)  Oil  in  the  dip- 
ping tank  or  vat  is  rather  expensive.  But  is  is  some- 
times employed  in  that  way— especially  by  the  Federal 
government  and  by  the  large  ranch  owners  in  Texas.  In 
order  to  fill  a  2,000  gallon  dipping  tank  it  would  take  a 
half  car  load  of  Beaumont  oil.  Some  have  tried  it  by  hav- 
ing about  six  inches  of  oil  floating  on  water  in  the  tank. 
This  has  not  in  all  cases  proven  successful.  The  Beau- 
mont oil  may  be  used  in  the  tank  in  a  25  per  cent,  soap 
emulsion. 

Oil  has  some  striking  advantages.  It  destroys  ticks, 
it  stays  on  the  hair  and  skin  for  several  days,  it  keeps 
off  flies.  It  prevents  skin  evaporation  and  consequently 
may  ^•aise  the  animaPs  temperature;  to  avoid  this  danger 
have  plenty  of  shade  and  water  for  the  cattle  for  one  or 
two  days  after  oiling  them. 

2.  An  arsenical  dip  has  been  employed  successfully  in 
Cuba,  Texas  and  in  one  instance  in  Alabama.  Dr.  N.  S. 
Mayo,  chief  veterinarian  of  Cuba,  first  used  this  formula 
and  directions  for  making  it  are  as  follows: 

Arsenic  trioxid,  commercial    8  pounds. 

Sodium  carbonate,  crystalized   24  pounds. 

Yellow  soap    24  pounds. 

Pine  tar   1  gallon. 

Water  sufficient  to  make   500  gallons. 

Dissolve  the  arsenic  in  20  to  30  gallons  of  water  by 
boiling  30  to  40  minutes.  Add  water  to  make  100  gal- 
lons. Dissolve  the  soda  in  20  to  30  gallons  of  water ;  dis- 
solve the  soap  (shaved)  in  the  soda  solution;  pour  the 
tar  into  this  in  a  fine  stream,  stirring  at  the  same  time. 
Mix  the  two  solutions.  Add  enough  water  to  make  500 
gallons. 
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Dr.  John  W.  Parker,  of  Texas,  made  it  by  leaving  out 
the  soap,  according  to  the  following  formula: 


TbSB  ia  made  in  the  same  way  as  given  in  the  direction* 
for  preparing  Dr.  Mayo's  dip  except  the  soap  is  omitted. 
It  is  best  to  use  free-stone  or  rain  water  in  making  this 
diPf  aba  exercise  great  care  in  having  the  ingredients 
accurately  weighed  and  measured. 

The  cattle  should  not  be  held  over  one  minute  in  tV 
tank.  In  f  aeiv  it  is  best  not  to  hold  the  animal  in  the  tank 
but  let  it  pass  at  once  through  and  out  of  the  tank  ta 
the  dripping  pen.  From  the  dripping  pen  let  the  animal 
pass  into  a  bare  lot  or  place  containing  shade  and  n» 
grass  or  feed  and  remain  there  till  dry. 

To  dispose  of  the  waste  or  unused  part  of  the  dip,  care 
must  be  taken.  Dig  a  deep  pit  in  some  out  of  the  way 
place  where  it  will  not  seep  into  a  well.  Put  the  old  un- 
used or  waste  dip  into  this  pit  and  cover  it  with  plenty  of 
soil.  Remember  this  dip  is  poisonous.  When  throu^ 
dipping,  mark  the  height  of  the  dip  in  the  tank,  then  if 
some  of  the  water  evaporates  before  the  dip  is  used  again 
sufficient  water  may  be  added  to  fill  the  tank  up  to  mark. 
Or  cover  the  tank  when  not  in  use  with  close  fitting  lids 
or  cloth  to  prevent  evaporation  and  filling  with  rain  wa- 
ter. As  a  rule  it  is  uncertain  and  often  unsafe  to  use  old 
arsenical  dip.  Better  carefully  dispose  of  the  old  dip  and 
prepare  a  new  lot  just  before  using  it. 

This  arsenical  dip  may  be  used  with  a  spray  pump  or 
by  a  hand  swab.  Keep  your  hands  greased  with  lard 
or  vasaline  to  prevent  the  arsenic  from  injuring  the  skin, 
©r  keep  your  hands  out  of  the  arsenical  dip. 

3.  Cresol  dips  or  coal  tar  dips  or  insecticides  may  be 
employed  by  I  i  1  or  in  spray  pump  or  in  vat.  But  many 
of  them  are  so  inconstant  in  strength  that  one  can  not  al- 
ways depend  upon  them  for  efficient  work.  I  have  knowD 


Arsenic  

Sodium  CarboBBttte   

Tar   -  

Water  sufficient  to  make 


.  8  pounds. 
.24  pounds. 


...  1  gallcm. 
500  gallons. 
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some  that  were  said  to  kill  ticks  when  used  at  a  strength 
of  5  per  cent,  and  a  trial  proved  that  a  10  per  cent,  solu- 
tion was  required  to  do  effeetiipe  work. 

4,  Picking  cattle  ticks  from  cattle  may  be  employed 
where  one  or  even  a  dozen  dairy  cows  are  stabled  twice  a 
day.  The  big  ticks  may  be  hand  piekac^  or  mbbed  off 
with  stiff  brush  or  curry  comb.  The  ticks  that  are  pick- 
ed or  brushed  off  should  be  given  to  chickens  or  other- 
wise destroyed  to  prevent  them  from  laying  eggs  and 
producing  more  seed  ticks.  This  must  be  done  once 
every  day.  Chickens  about  a  cow  lot  or  yard  will  pick 
up  all  the  ticks  that  drop  off  and  pick  a  large  number  of 
ticks  directly  from  the  cattle.  Begin  this  picking  early 
in  the  spring,  because  every  tick  killed  in  the  spring 
means  the  cutting  off  of  the  seed  that  will  multiply  into 
the  thousands  in  the  summer  and  fall.  Another  good 
time  to  begin  picking  ticks  is  September  and 
up  until  January  1  or  until  ticks  disappear,  then  keep  a 
good  keen  eye  for  ticks  again  the  next  spring.  In  fact 
picking  off  the  big  ticks  when  oiling  or  applying  any 
tickicide  is  wise  because  some  half  grown  and  some  ma- 
ture ticks  may  escape  the  oil  or  the  other  material;  fall 
to  the  ground  and  lay  eggs« 

Feeding  sulphur  to  cattle  will  not  kill  the  ticks  on 
the  cattle  or  prevent  seed  ticks  from  getting  on  the  catT 
tie.  The  United  States  Bureau  of  Animal  Industry  and 
other  investigators  have  thoroughly  tested  ihe  feeding  of 
sulphur  to  cattle  and  proven  it  to  be  of  no  value. 

CiMkmm  Cattle  op  Ticks  Without  the  Use  or  TftCK- 
icmEs  BY  Morgans  Feed  Lot  Method,  oe  the 
Pasture  Rotation  Method. 

1.  The  feed  lot  method  was  first  employed  by  Morgan. 
In  this  the  cattle  are  placed  in  a  feeding  pen  that  has  been 
eonstructed  on  tick  free  ground  (plowed  ground,  cotton 
or  corn  or  sweet  potato  ground  or  any  place  where  cattle 
have  not  been  penned  or  left  for  six  months  or  more,  is 
lr«e  ef  cattle  ticks).     Keep  (the  ticky  cattle  in  this  feed 
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lot  for  twenty  days — say  begin  May  1  or  any  time  in 
spring,  summer  or  fall.  At  the  end  of  twenty  days  mce 
move  the  cattle  into  another  cattle-tight  feed  pen  on  tick 
free  ground ;  pen  number  two  should  be  at  least  ten  feet 
away  from  th  first  pen;  keep  the  cattle  all  the  time  in 
pen  number  two,  for  twenty  days,  and  then  n  ove  them 
into  pen  number  three  of  the  same  kind.  As  a  rule  when 
the  cattle  move  from  pen  number  two  into  pen  number 
three,  the  cattle  will  be  entirely  free  of  ticks>  no  matter 
how  many  they  had  on  them  in  the  beginning  or  when 
they  went  into  pen  number  one.  This  is  explained  by  the 
life  history  of  the  cattle  tick.  All  female  ticks  when  en- 
gorged with  blood  drop  off  the  cattle,  hide  and  soon  begin 
to  lay  eggs.  The  tick  eggs  can  not  be  deposited  by  the 
old  female  tick  and  then  hatch  under  twenty  days.  Hence, 
before  any  tick  eggs  hatch  or  before  the  appearance  of 
seed  ticks  in  pen  number  one,  the  cattle  are  moved  into 
pen  number  two.  The  same  is  true  in  pen  number  two. 
By  the  end  of  forty  days  in  spring,  summer  or  fall  all  of 
the  female  ticks  have  developed  or  become  mature  and 
have  dropped  off  the  cattle.  What  becomes  of  the  males? 
Thev  do  not  count  because  they  can  noft  lay  eggs  and  will 
not  work  for  their  own  living.  It  is  always  best  to  keep 
the  cattle  in  pen  number  three  for  ten  to  twenty  days 
before  moving  them  into  tick  free  areas.  This  feed  lot 
method  of  cleaning  cattle  of  ticks  is  expensive  because 
three  pens  must  be  built,  the  cattle  fed  and  watered  in  the 
pens  for  fifty  or  sixty  days.  The  expense  could  be  re- 
duced to  a  minimum  by  preparing  good  forage  crops  like 
kaffir  corn,  sorghum,  cowpeas,  soja  beans,  and  com 
thick  in  the  row.  Have  the  crops  come  so  that  the  cattle 
can  be  fed  green  soiling  forage  throughout  the  fifty  days. 
In  order  to  make  the  water  supply  cheap  build  the  first 
pen  on  the  lower  part  of  a  small  running  branch  where 
there  are  no  ticks,  build  pen  number  two  ten  feet  or  more 
above  it  and  pen  number  three  ten  or  more  feet  above 
pen  number  two. 
It  will  be  cheaper  to  apply  Beaumont  oil  thoroughly  and 
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keep  the  cattle  in  .a  tick  free  pen  where  they  can  have 
good  shade  and  plenty  of  water  and  feed  for  four  days, 
then  appiiy  the  oil  thoroughly  again  and  keep  them  in 
shady  pen  f&r  three  or  four  days  more,  and  they  will 
then  be  clean  or  free  of  cattle  tickB^  ili^  |M|i9y  to  be  tuVEH 
ed  into  a  tick  free  pasture  or  field. 

2,  Pastures  or  fields  that  are  tick  free  may  be  used 
in  the  same  way.  Take  a  hay  field  of  Johnson  grass  or 
red  clover,  or  mellilotus,  or  of  crab  grass,  or  of  any  other 
forage  or  grass,  divide  it  into  three  pastures  or  move 
the  tem])oi  ai>'  i.artition  fences  every  twenty  days. 

3.  Where  there  are  only  one  to  five  cattle,  they  can 
be  staked  and  cleaned.  Always  begin  at  the  lower,  part 
of  the  branch  and  stake  the  cattle  so  as  to  move  the  stake 
up  the  ditch  or  branch  every  day.  Where  the  cattle  were 
staked  the  first  twenty  to  forty  days,  do  not  stake  there 
again  for  three  or  four  montha. 

Whin  Shoujld  the  Tick  Eiwum  MJamsuam  m  Vam 

If  an  effective  or  tiek  killing  materilt.1  is  applied  at 
first  in  the  fall  (beginning  September  or  October  Ist),- 
and  it  is  thoroughly  applied  once  per  week  until  Decern-, 
ber  1st  or  until  frost  appears;  and  during  the  winter  ast 
often  as  ticks  are  found;  then  keep  up  the  thorough  ap- 
plications once  per  week  from  March  until  May,  June  or 
July  1— all  the  cattle  ticks  will  be  killed  in  the  piynure 
and  on  the  cattle.  One  thorough  application  oj  a  good  oil 
will  usually  kill  all  the  ticks  on  the  cattle,  but  as  soon  as 
the  oil  is  rubbed  or  washed  off  the  cattle  will  pick  tii> 
other  seed  ticks  in  the  infected  pasture  or  lots.  Apply- 
ing the  oil  or  other  material  once  per  week  and  some- 
times once  every  two  weeks  will  eradicate  the  ticks  In  & 
pasture  because  as  fast  as  the  ticks  mature  they  are  kill- 
ed. Hence,  if  the  mature  ticks  are  all  killed  for  fom 
months  in  summer  and  six  to  eight  months  in  winter  all 
the  tick  eggs  will  have  perished  or  hatched  into  seed 
ticks  and  the  seed  ticks  will  all  have  died  from  starva- 
tion or  will  have  been  killed  on  the  cattle/  This  metiipa 
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admits  of  beginning  in  the  early  spring  or  early  fall,  

say  from  March  to  December  or  from  September  to  June. 
,  It  is  most  effectual  in  good  pastures  where  the  cattle  are 
confined  during  the  spring,  summer  and  fall  in  a  fixed 
enclosure.  Upon  the  ranges  it  is  difficult  to  make  it  ef- 
fectual because  one  or  more  cattle  owners  will  often  fail 
to  regularly  and  thoroughly  apply  the  tickicide. 

11.   Cleaning  Pastures  and  Tick  Infested  Fields  or 

Ranges. 

1.  Keep  all  cattle,  horses  and  mules  off  of  a  given  pas- 
ture, field  or  range  four  months  in  summer  or  six  to  eight 
months  in  winter  and  all  the  tick  eggs  will  have  perished 
or  hatched  and  all  seed  ticks  will  have  starved  to  death. 
The  seed  tick  lives  only  on  the  blood  of  cattle,  horses  or 
mules. 

(a)  May  1,  divide  your  pasture  into  two  parts  with 
a  cattle  tight  fence  so  that  cattle  can  not  put  their  heads 
through  between  the  wires.  If  possible  put  a  six  inch 
board  on  the  ground  or  throw  up  a  ridge  with  a  plow  on 
the  fence  line  before  the  fence  is  built.  Keep  the  cattle, 
horses  and  mules  out  of  the  high  part  (No.  1)  and  in 
the  lower  part  (No.  2)  from  May  1  to  October  1.  Then 
move  the  cattle  to  a  tick-free  pen,  oil  them  thoroughly 
once  and  in  four  days  oil  them  again.  Now  they  can  be 
put  into  pasture  number  1  or  allowed  to  run  in  the  com 
or  cotton  field  or  other  tick-free  field.  Pasture  number  2 
must  be  kept  closed  from  October  to  May  or  June.  The 
cattle  may  go  into  pasture  number  1  any  time  after  Octo- 
ber 1,  providing  they  are  free  of  ticks.  Sometimes  the 
cattle  may  be  turned  out  of  pasture  number  2  October  1 
or  December  1  into  the  corn  field  or  cotton  field  and  other 
cultivated  fields — (all  of  which  are  tick-free  in  the  fall). 
The  time  for  turniiig  them  out  will  depend  upon  when 
the  fields  are  ready  and  when  frosts  have  appeared.  Af- 
ter frosts  and  cold  weather  have  come  the  life  cycle  of 
ticks  is  much  prolonged  and  usually  by  the  middle  or  last 
ot  December  cattle  are  free  of  ticks,  and  remain  clean 
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aU  winter  providing  they  are  not  kept  in  infected  barnSr 
sheds  or  lots  where  heating  manure  hatches  out  the  eggs. 
Hraoe,  if  cattle  are  turned  out  of  pasture  number  one 
October  1  and  allowed  to  run  in  cultivated  fields  until 
March  1  or  sometimes  until  April  1,  they  may  be  exam- 
ined dosdy  for  ticks,  and  if  found  tick  free,  can  be  turned 
into  pasture  number  two.  If  not  tick  free,  they  should  be 
cleaned  by  oiling  thoroughly  before  turning  them  into 
pasture  number  two, 

(b)  September  1  take  the  cattle,  mules  and  horses  out 
any  given  pasture,  keep  them  out  continuously  until  the 
next  May  1,  and  see  that  the  cattle,  hwses  ap^ 
mules  are  clean  of  ticks  before  returning  them  to  the  pas^ 
ture.   This  method  has  been  used  for  several  years  YSHf. 
successfully  by  Dr.  Butler  of  North  Carolina.  When  ^ja^ 
free  pastures  or  fields  are  made,  they  will  remaill 
free  as  long  as  ticks  are  not  carried  into  ^uch  areas  on  €^t^ 
tie,  horses  or  mules.  In  some  rare  eases»  seed  tides  cr 
females  may  be  washed  down  from  higher  elevations  into 
a  low  pasture. 

(c)  Cultivating  land  destroys  ticks.  It  is  possibter. 
that  one  or  two  good  cultivations  of  land  in  summer  uriU 

make  it  tick  free. 

(d)  Burning  the  grass,  leaves  and  weeds  in  the  fall 
or  spring  will  destroy  many  ticks,  but  it  will  not  make  a 
pasture  entirely  free  of  ticks.  As  a  rule  it  should  not  be 
advocated  because  it  destroys  young  timber  and  burns  up 
vegetable  matter. 

(e)  Heavy,  washing  rains  carry  many  of  the  egg» 
and  seed  ticks  away. 

(f )  Some  insects  destroy  many  of  the  female  ticks 
and  tick  eggs. 

(g)  Dry  and  hot,  sunny  places  are  hard  on  ticks — in 
fact  seed  ticks  can  not  live  one  month  in  such  places. 
Shade  and  a  little  moisture  in  hot  weather  favors  the 
hatching  of  eggs  and  the  longevity  of  the  seed  tick. 
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Dotation  op  Crops  and  Pastures  Help  Eradicate  the 

Tick. 

A  few  systems  of  rotation  of  crops  are  introduced  into 
this  bulletin  to  suggest  ways  by  which  concentrated  feed, 
forage  and  hay  can  be  produced  in  sufficient  quantities 
on  the  farm  to  enable  the  farmer  to  handle  his  cattle  and 
other  live  stock  during  the  time  of  tick  extermination 
with  the  least  expense  and  trouble.  The  crop  rotation 
systems  are  great  aids  to  soil  improvement  and  to  the 
eradication  or  holding  in  check  of  cotton  wilt  or  black 
root  and  other  fungus  diseases  and  insect  pests.  More- 
over, rotation  of  crops  means  diversified  farming  and 
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forces  the  farmer  to  feed  live  stock  on  his  farm  or  lose 
floO  fertilffy  by  selling  feed,  forage  and  hay.  Again,  feed- 
ing live  stock  and  growing  legumes  and  other  forage 
crops  on  the  farm  increases  the  vegetable  matter  or  hu- 
mus in  tiw  wil.  Bmrat  em  not  be  bought  in  conmaercial 
fertilizers  and  the  old  worn  lands  are  almQi^  universaUy 
deficient  in  vegetable  matter. 

The  roteticsi  sjrsteiiis  suggested  an  clad,  and 

may  not  be  suitable  to  every  farm.   Yet  the  tick  inspect 
tor  and  the  farmer  can  study  these  and  if  they  are  not 
Suitable  as  a  whole  or  in  part  to  ^^  igffi^ial  Usm,  HiMe  will 
suggest  others  or  methods  of  preparfiog  a  aynbeni  adi^^led  z*'^ 
.  to  the  special  farm. 

In  the  niuety  aere  farm  audi  tiufee  year  roiatioB  system, 
the  plan  adopted'  for  eradicating  the  tick  is  oiling  method 
with  the  cattle  kept  in  the  pasture  from  April  until  Octo- 
ber or  November  or  until  they  can  be  tuTMd  into  iHm 
field  where  cow  peas  have  been  harvested  or  into  the 
field  where  corn  and  peas  have  been  removed,  or  into 
tbe  cotton  field  after  it  has  been  picked.  On  this  fiuin 
pasture  II  could  be  divided  May  1,  and  either  plan  (a) 
or  (b)  of  starving  out  the  ticks  and  greasing  the  cattle 
only  twice  just  previous  to  putting  them  into  tide  fifee 
areas  could  be  employed.  This  three  year  rotation  sys- 
tem was  first  suggested  by  Director  Redding  of  Georgia. 
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Thk  fol^m  liystem^  the  S40  acre  farm  is  the  same 

on  the  90  acre  farm.  But  the  methods  employed  in 
^eradicating  the  tick  are  different.  The  pasture  VI  is  di- 
THed  Into  four  parts.  In  (a)  the  sheep,  goats,  or  hogs  are 
kept  from  April  1  to  September  or  Oct.  1,  then  they  are  re- 
moved to  (b)  and  the  cattle  in  (b)  are  cleaned  by  thor- 
oughly oiling  them  twice,  with  four  days  between  each 
oiling)  or  apply  any  other  effective  cattle  dip  twice;  then 
after  the  cattle  are  kept  for  a  few  da;^s.in  a  tick  free  lot  or 
pasture,  they  may  be  put  into  (a). 

Or,  the  pasture  might  be  divided  into  just  two  parts  and 
the  sajne  plan  employed.  Instead  of  putting  the  cattle 
back  into  (a)  they  could  go  into  the  corn  and  pea  field 
or  into  the  cowpea  field  after  those  crops  have  been  har- 
vested, and  after  the  cotton  is  out  put  the  cattle  into 
the  cotton  field.  Keep  them  in  the  cultivated  fields  dur- 
ing the  late  fall  and  winter^  and  put  them  back  into  (a) 
in  April.  The  cattle  could  not  be  moved  into  (b)  before 
May  or  June  1. 

It  would  not  be  advisable  to  try  to  grow  alfalfa  in  part 
V  unless  the  land  was  lime  land  or  made  sweet  by  sow- 
ing sufficient  air  slaked  lime  or  ground  lime  rock  on  it. 
Kor  would  I  advise  planting  Johnson  grass  on  IMi  land^ 
but  if  it  is  already  there,  make  the  best  of  it  by  cutting  it 
for  hay  always  before  it  goes  to  seed. 

Becent  inevi^gations  indicate  that  sheep  may  be  carriers 
of  cattle  ticks.  Hence,  it  may  be  necessary  to  keep  them 
-out  of  pasture  or  other  places  where  it  is  desirable  to  starre 
•mt  cattle  ticks. 
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The  rotation  system  on  the  440  acre  farm  is  also  a  | 
three  year  flystwn  and  very  much  like  those  given  for  the 
I9O  MZ«-ind  ilbefi^  acre  farms.  But  in  this  cotton  is  re- 
placed, optional  or  divided  with  wheat  followed  by  one, 
cr  more  of  the  following:  cow  peas,  German  millet,  sor-; 
0jum  or  Boja  beaiw.  The  oat  crop  is  to  be  followed  by 
cow  peas,  but  red  clover  or  alsike  clover  might  be  sown! 
with  the  oats.  Red  clover,  of  course,  could  be  used  only 
■in  North  Alabama. 

The  120  acre  pasture  could  be  used  for  cattle  and  the 
cattle  regularly  oiled,  or  the  pasture  divided  into  two 
parts,  on  May  1  move  all  cattle,  howei  and  mules  into  the 
part  next  to  the  house  and  barn.  Keep  all  cattle,  horses 
and  mules  out  of  the  other  part  until  October  1,  then  the 
clean  cattle  can  be  pnt  into  it.  Or  take  aH  cattle,  horses 
and  mules  out  of  the  pasture  about  September  1  and  keep 
the  entire  pasture  closed  to  cattie,  horses  and  mules  until 
May  1  the  next  year ;  then  put  only  tick  dean  catHe  into 
the  pasture. 
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Fig.  8. 
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The  four-year  rotation  system  given  on  the  460  acre 
farm  plan  is  one  that  is  intended  for  a  farm  where  large 
quantities  of  forage  or  hay  crops  are  desired  for  feeding 
live  stock.  Notice  that  the  soil  improving  crops  are  very 
prominent.  The  cow  peas  after  oats  could  be  replaced  by 
soja  beans — especially  after  the  land  has  been  improved 
by  the  rotation  system  and  the  use  of  stable  manure.-  On 
this  farm  are  two  70  acre  pastures  and  150  acre  pas- 
tures. To  clean  the  cattle  and  the  pastures  of  ticks,  the 
oiling  method  may  be  adopted  or  either  of  the  other  meth- 
ods can  be  used.  With  this  number  of  pastures  fenced 
and  all  of  the  separate  cultivated  fields  f enced,  it  would 
be  rdatively  easy  to  clean  all  the  cattle  and  aU  the  pas- 
tures. Keep  all  of  the  cattle  in  one  of  the  70  acre  pas- 
tures from  April  1  to  Sept  1,  then  move  them  into  the 
com  and  peas  or  the  cow  pea  field  after  they  have  been 
harvested ;  later  put  them  into  the  cotton  field,  and  then 
shifit  them  about  on  the  cultivated  fields  until  April  or 
May  1.  At  that  time,  if  the  cattle  are  not  clean  of  ticks 
thoroughly  oil  them  or  dip  them  twice,  with  four  days  be- 
tween each  oiling  or  dipping  and  put  them  into  the  other 
70  acre  pacture,  out  of  which  they  were  moved  September  1. 
Thus  in  one  year  all  of  the  pastures  and  catUe  can  be 
readily  cleaned  of  cattle  ticks. 

When  a  pasture  is  vacated  by  cattle  May  1,  the  low, 
rich,  open,  bottom  lands  may  be  plowed  in  August  or 
September  and  sowed  in  winter  rye  or  barley.  These  will 
give  green  grazing  in  the  winter  varying  in  quantity 
according  to  the  fertility  of  the  land  and  the  cold  or 
wamth  of  tha  wint^. 
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Fig.  9. 


Digitized  by 


173 


How  TO  Make  the  Vat. 


Length  of  swim,  18  feet.  Incline,  14  feet  1  in.  "Slide,'' 
7  to  8  ft.,  with  drop  of  3  V2  to  4  ft.  Top  width,  38  in. 
Bottom,  18  in.  Depth,  6  ft.  Set  in  ground  5  1-2  feet. 

Frame  with  2x4,  every  16  to  18  inches. 

Lay  bottom  of  2x18x18  ft.  cypress.  Then  lay  sides 
of  1x4  best  flooring.  Incline  of  2x18x16  ft.  cypress,  cut 
in  two  pieces  to  fit,  and  dressed.  Perpendicular  end  of 
same.  "Slide"  of  good  straight  grained  lumber,  hard- 
wood dressed,  or  soft  wood  covered  with  sheet-iron.  It 
should  be  7  feet  long,  with  about  a  thirty  degree  slope. 
All  joinings  should  be  carefully  fitted,  and  laid  in  coal  tar 
or  white  lead.  Quarter-round  may  be  laid  in  angles  to 
prevent  leakage. 

Dripping  pen  may  be  single  or  double.  Should  not  drain 
into  vat,  but  to  one  or  both  sides,  where  dip  should  be 
received  into  a  suitable  catch-vessel,  through  a  screen, 
and  allowed  to  settle  before  returning  to  vat,  to  get  rid 
of  filth.  "Incline"  and  floor  of  dripping  pen  must  be 
cleated. 

A  cover  should  be  provided  for  the  vat  to  prevent  evap- 
oration, which  would  concentrate  the  dip  so  that  it  would 
be  of  unknown  strength  and  possibly  unsafe  to  use. 
When  not  in  use,  drainage  from  dripping  pen  should  be 
diverted  from  vat  in  case  of  rain,  to  prevent  the  dip  in 
vat  from  being  diluted. 

Vat  of  the  above  measurements  will  require  2,000  gal- 
lons TO  fill  feet  deep.  Dr.  Parker,  of  Texas,  wrote  the 
specifications  for  this  vat. 


Every  permanent  pasture  in  Alabama  or  the  South 
should  be  set  in  Bermuda.  All  the  upland  and  all  the 
bottom  lands  that  are  not  too  wet  are  suitable  places  for 
it.  The  hill  pasture  lands  should  be  terraced  and  set  well 
in  Bermuda.  This  will  stop  washing  and  hold  fertility.  The 
greatest  mistake  is  made  when  one  attempts  to  grow  it  on 
very  poor,  bare  or  washed  land,  without  the  use  of  fer- 
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tilizers.  A  complete  commercial  fertilizer,  or  stable  ma- 
nure will  make  it  grow.  When  possible,  it  is  always  best 
to  firrow  one  or  more  crops  of  cow  peas  on  the  land  after 
it  has  been  terraced  (if  hill  sides)  and  then  plant  in  Ber- 
muda. It  is  best  to  grow  wheat,  rye,  barley,  vetch  or 
burr  clover  on  the  land  in  winter,  between  the  times  of 
growing  the  cow  peas.  These  will  act  as  catch  crops,  pre- 
vent ihe  soil  frofti  washing  and  hold  fertility.  The 
best  time  to  plant  Bermuda  roots  or  stems  is  during  the 
wet  weather  in  May,  June  or  July.  Dig  up  the  Bermuda 
from  a  sodded  place  and  be  sure  to  avoid  a  place  where 
nut  grass  or  Johnson  grass  is  growing.  Also  avoid  car- 
rying smut  grass  with  the  sod.  The  smut  grass  can  be 
easily  separated  from  the  roots  or  stems  of  the  Bermuda. 
Furrows  may  be  opened  from  one  to  two  feet  apart  and 
the  Bermuda  roots  dropped  into  the  furrows  and  cov- 
ered with  the  plow.  The  Bermuda  roots  may  be  run 
through  a  com  cutter  and  then  they  will  be  more  easily 
handled  and  will  plant  more  ground.  If  the  land  is  in 
com,  the  Bermuda  roots  may  be  planted  in  the  middles. 
This  may  prevent  the  com  from  making  a  full  crop,  but 
with  plenty  of  rain  and  fertile  soil,  it  will  make  a  good 
Bermuda  sod.  Burr  clover  or  hairy  vetch  may  be  planted 
in  the  furrow  with  the  Bermuda  roots.  The  combination 
of  Bermuda  and  burr  clover  will  produce  at  least  10 
months  pasture  in  nearly  every  year.  Bermuda  on  rich 
land  will  produce  as  much  pasture  as  Kentucky  blue  grass 
will  produce  in  Kentucky.  Bermuda  can  be  made  to  grow 
in  the  shade  providing  the  soil  is  sufficiently  fertile  and 
the  shade  is  not  too  dense.  I  have  grown  it  under  cedar 
trees,  producing  a  solid  sod.  Its  greatest  enemies  are 
smut  grass  and  nut  grass;  and  carpet  grass  will  crowd 
it  out  of  wet  places.  Japan  clover  is  said  to  smother  it 
some,  but  it  will  not  do  it  only  on  poor  land.  In  rich 
bottoms  not  too  wet  it  will  grow  high  enough  to  be  cut 
for  hay. 

Carpet  Grass  (Paspalum  Platycaule). 
This  is  also  called  blanket  grass  and  Louisiana  grass.  It 
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^rows  readily  on  almost  any  kind  of  fertile  soil.  It  will 
^ow  in  the  wet  places  where  the  Bermuda  does  not 
thrive  and  consequently  it  is  often  found  covering  the 
wet  places  in  a  Bermuda  pasture.  Grazing  animals 
usually  prefer  it  to  Bermuda  and  will  keep  it  eaten  off 
<;lose  to  the  ground.  It  is  said  to  crowd  out  weeds  and 
other  grasses,  especially  in  wet  places.  '  The  seed  is  ex- 
pensive and  it  does  not  catch  well  from  seed.  Yet,  when 
once  started,  it  spreads  rapidly — ^one  plant  is  said  ta 
cover  10  to  20  square  feet  in  one  season.  It  is  not  a  hay 
plant  but  an  excellent  pasture  plant,  ranking  next  to 
Bermuda  in  the  South.  It  can  be  readily  destroyed  by 
plowing  and  cultivation. 

Rape. 

Rape  is  a  pasture  plant  for  hogs  loid  sheep,  and  loajr 
\>e  used  for  cows  and  other  animals. 

It  requires  a  rich  loam  soil  well  supplied  wifii  huiniif, 
or  vegetable  matter,  and  a  complete  fertilizer  may^  be 
used  on  the  soil  to  the  amount  of  300  to  800  pounds  p&t 
acre.  Plow  the  land  well  and  deep,  harrow  and  thor- 
oughly pulverize  by  use  of  roller,  clod  crushers,  and 
harrow.  Sow  from  3  to  5  pounds  of  Dwarf  Essex  seed 
per  acre  in  drills  or  6  to  8  pounds  broadcast  and  brush 
over  lightly. 

It  may  be  sown  in  summer,  f aU  or  spring,  when  the 
irround  is  moist  enough  to  germinate  the  seed.  When 
sufficiently  large,  graze  it  with  hogs  or  sheep  by  using 
hurdles  or  by  letting  them  run  on  all  of  it.  It  will  con- 
tinue to  grow  for  several  months,  if  not  eaten  down  too 
olosely  to  the  ground  or  allowed  to  go  to  seed.  It  may 
be  sown  in  between  cotton  or  corn  rows  in  August  or 
♦ember.  It  will  not  grow  in  dry  seasons. 

Alfalfa. 

Alfalfa  is  a  perennial  forage  plant  which  may  be  k6pt 
growing  for  twelve  or  more  years,  provided  the  weeds 
and  its  parasites  do  not  kill  it.  Almost  any  fertile  lime 
land,  with  no  ''hard  pan"  or  rock  n^r  the  surface^ 
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grow  alfalfa.  It  is  necessary  to  have  the  bottom  land 
well  drained,  for  alfalfa  will  not  thrive  in  wet  soil.  One 
without  any  experience  should  begin  with  a  few  acres. 
Select  good  Ume  lafid»  and  if  it  is  not  lime  land,  apply, 
after  plowing,  on  each  acre  2,000  pounds  of  air  slaked 
Ume  or  4,000  pounds  of  ground  lime  rock.  It  is  best  to 
iq[>ply  tbe  liiM  a  short  time  before  sowing  the  seed  and 
harrow  the  plowed  land  to  mix  the  lime  well  with  the 
surface  soiL  It  will  not  be  necessary  to  apply  the  lime 
again  for  6  to  8  fem. 

In  preparing  the  land  for  alfalfa,  it  is  best  to  begin 
one  to  three  years  before  sowing  the  seed.  Add  all  the 
stable  manure  you  can  each  year  to  the  land,  and  grow 
cow  peas  or  soja  beans  in  summer  in  drill  and  cultivate 
so  as  to  kill  out  all  the  weeds.  In  winter  time  grow  crim- 
son clover,  hairy  vetch  or  wheat,  rye  or  barley.  After 
two  or  three  years  apply  well  rotted  stable  manure  and 
500  pounds  of  16  per  cent,  acid  phosphate  per  acre. 
Plow  10  to  15  inches  deep  with  disc  plow  or  one  to  two 
inches  deeper  than  fhe  land  has  ever  been  plowed  with 
a  three  or  four  horse  turn  plow,  following  in  each  furrow 
with  a  long  scooter  or  subsoiler.  Harrow  and  roll  until 
you  have  a  finely  pulverized  seed  bed.  After  cutting  off 
the  oats,  wheat,  rey,  barley,  crimson  clover,  or  hairy 
vetch,  the  land  could  be  kept  cleanly  cultivated  by  shal- 
low plowing  once  every  one  or  two  weeks  until  the  mid- 
dle of  August.  Then  the  manure  and  phosphate  rviuld 
be  applied  and  the  land  be  plowed  deeply,  harrowed  and 
rolled.  After  plowing,  apply  the  lime  or  lime  rock.  Al- 
ways do  this  previous  to  harrowing  and  rolling.  Some 
tinie  from  the  middle  of  August  to  last  of  September, 
sow  20  to  25  pounds  of  good  alfalfa  seed  (free  from  weed 
seed).  Sow  it  evenly  and  broadcast  it.  In  order  to  in- 
oculate the  soil  and  the  seed,  secure  100  pounds  of  rich 
dirt  or  soil  from  any  field  where  alfalfa,  mellilotus,  or 
burr  clover  is  growing  or  has  grown  within  a  year  of  the 
time  you  take  the  soiL  Place  this  soil  in  a  box,  wet  the 
alfalfa  seed  and  thoroughly  mix  it  with  the  pulverized 
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•soil  in  the  box.  Sow  the  soil  and  seed  broadcast  over  the 
acre  of  prepared  land  and  brush  in  lightly. 

As  a  rule  the  young  plants  will  get  sufficiently  large 
to  resist  the  freezing  and  lifting  frosts  of  winter,  and  the 
next  spring  the  young  alfalfa  will  grow  so  early  and  rap- 
idly that  it  will  keep  down  the  weeds.  But  should  you 
fail  to  get  a  stand  from  the  fall  sowing,  the  same  land 
may  be  easily  prepared  for  seeding  again  in  tlil»  itlM 
way  and  at  any  time  from  March  1  to  April  1. 

When  the  little  branches  begin  to  start  out  from  near 
the  base  of  the  stem  or  just  about  Uoomfaig  flmei  Hift 
alfalfa  should  be  cut,  and  after  removing  the  hay,  the 
alfalfa  stubble,  if  weedy,  may  be  harrowed  with  a  tooth 
harrow  to  destroy  weeds  and  loosen  up  the  gronini.  A3s4 
after  the  first  summer  every  time  it  is  cut,  it 
may  be  run  over  with  a  disc  harrow  having  the 
discs  set  straight  and  then  run  over  it  in  a  diirectfon  at 
right  angles  to  the  way  that  the  disc  harrow  ran,  with  a 
tooth  harrow.  This  kills  and  keeps  down  weeds,  loosens 
up  the  soil,  admits  air,  and  retain;^  moistare. 

The  essentials  for  growing  alfalfa  are  Wm,  manure, 
fertile  soil,  and  absence  of  weeds,  grass  and  parasites. 

Dodder,  or  "love  vine,"  is  one  of  the  worst  parasitic 
enemies  of  alfalfa.  When  once  started,  it  may  be  kept  in 
check  by  hoeing  it  out  and  all  the  alfalfa  for  several 
feet  around  it.  Pile  up  the  dodder  and  alfalfa  in  the 
center  of  the  cleared  space  and  burn  it  when  dry.  Da 
not  allow  anything  to  grow  on  these  bare  places  for  one 
or  more  years.  As  a  rule,  the  only  way  to  kill  out  dodder 
in  an  alfalfa  patch  is  to  plow  up  the  alfalfa  and  put  that 
land  in  cotton  and  then  in  corn.  Crab  grass  and  chick 
weeds  are  plants  that  will  crowd  out  or  choke  out  alfalfa. 


This  clover  grows  best  in  the  fall,  winter  and  spring, 
and  may  be  sown  in  between  the  cotton  or  corn  rows  from 
latter  part  of  August  up  to  the  fifteenth  of  October.  If 
the  ground  is  rich  or  has  been  made  fertile  by  using  stable 
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manure  on  the  corn  or  cotton,  200  to  500  pounds  of  16. 
per  cent,  acid  phosphate  and  a  little  potash  may  be  all 
the  fertilizer  required.  Sow  20  pounds  of  good  seed  and 
cover  with  small  harrow  or  shallow  cultivation.  If  it  is 
to  be  sown  on  freshly  plowed  land,  it  is  best  to  run  the 
roller  over  the  ground  after  harrowing  in  the  seed.  When 
possible,  secure  100  pounds  of  dirt  from  a  field  where 
red,  white,  or  akOre  dover  or  crimson  clover  has  been 
grown  luxuriantly  within  one  year.  Wet  the  20  pounds 
ef  crimson  clover  seed  and  then  thoroughly  mix  the  100 
pounds  of  dirt  with  ilie  seed.  Now  sow  the  mixture  of 
dirt  and  seed  on  the  freshly  harrowed  land.  Harrow 
again  after  sewing,  and  then  roll  the  land,  if  not  in  com 
•r  cotton.  This  is  to  inoeulate  the  seed  and  the  land.  It 
will  not  do  to  sow  it  in  the  late  fall,  in  winter,  in  spring, 
or  in  early  summer.  It  will  be  ready  for  cutting  when  it 
blooms  in  May  or  early  June.  It  can  be  followed  by  cow 
peas,  sorghum,  soja  beans,  or  late  com.  In  case  you  can 
not  secure  inoculated  soil  for  inoculating  the  seed  as 
above  directed,  use  plenty  of  stable  manure  on  a  small 
piece  of  fertile  land,  and  the  next  year  the  soil  from  this 
land  will  do  for  inoculating  more. seed  and  land.  To  be 
sure  that  a  given  soil  is  inoculated,  examine  the  rootlets 
of  the  young  or  old  clover  plants  growing  on  the  land, 
for  the  bunches  of  little  nodules.  When  the  land  does  not 
contain  lime,  an  application  of  1,000  to  2,000  pounds  of 
air  slaked  lime  to  the  land  before  sowing  the  seed  will 
help  the  growth  of  crimson  clover.  It  should  not  be 
planted  on  wet  land,  or  low  undrained  wet  land. 


One  of  the  best  legumes  for  collecting  the  nitrogen  from 
the  air,  for  making  proteid  or  nitrogenous  forage  which 
is  equal  to  wheat  bran  in  feeding  value,  and  for  adding 
vegetable  matter  and  nitrogen  to  the  soil,  is  hairy  vetch. 
It  does  not  require  lime  land  but  some  claim  that  it  wiH 
grow  best  on  sweet  soil.  It  may  be  planted  with  winter 
oats,  wheat,  rye,  or  barley.   But,  as  a  mle,  it  does  beat 
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with  oats.  'Yet  it  is  rare  that  any  of  these  cereals  are 
ready  for  making  the  best  hay  when  the  hairy  vetch  is 
in  bloom  and  ready  for  cutting.  It  can  be  sown  on  Ber- 
muda sod  in  June,  July  or  August.   If  the  Bermada  is 
on  rich  land  and  is  not  pastured  too  close,  the  hairy  vetch 
will  take  hold  and  grow  vigorously  after  the  faU  rains. 
It  would  be  better  to  cut  up  or  searify  Bwim^lSGA  witii 
a  scooter  or  some  other  plow  and  then  sow  the  seed  and 
harrow  with  a  disc  harrow.  Hairy  vetch  may  be  drilled 
or  sown  in  between  the  com,  mtghnm,'  w  iSstMtM  t^m^ 
in  August  or  September.  If  sown  by  hand,  cover  by  shal- 
low cultivation.   It  is  well  to  use  300  to  500  pounds  of 
16  per  cent,  acid  phosphate  on  eaeh  aere  of  land  aiitf  ii* 
little  potash.  And  if  not  inoculated,  use  plenty  of  stable 
manure.    The  seed  and  the  land  can  be  inoculated  by 
getting  a  100  pounds  or  more  dirt  from  a  field  wh&te 
hairy  vetch  or  some  other  vetch  grew  the  previous  year 
or  season,  or  from  a  place  in  the  garden  where  English 
peas  grew  the  previous  year  or  season.   Wet  the  seed 
with  water  and  then  mix  the  seed  and  dirt.  Sow  the  mix-^ 
ture  of  dirt  and  seed  over  freshly  harrowed  or  plowed 
land,  and  harrow  again  and  then  roll  the  land.  This 
plant  will  stand  more  freezing  than  rye.    Sow  about 
thirty  pounds  of  seed  per  acre.    If  used  with  oats  or 
wheat,  sow  1  to  2  pecks  of  hairy  vetch  seed  with  one  to 
one  and  a  half  bushels  of  oats  or  wheat.  The  vetch  seed 
may  be  sown  with  the  inoculated  dirt  and  then  the  wh^ 
#r  oats  can  be  sown  broadcast  or  drilled. 

Alsike  and  Red  Clover. 

It  is  doubtful  if  either  of  these  two  clovers  can  be  mor 
cessfuUy  grown  anywhere  south  of  the  Tennessee  tUtWt 
valley  in  Alabama.  In  all  places  where  the  land  is  "clover 
sick"  for  red  clover,  use  alsike.  Here  I  can  not  do  better 
than  quote  a  letter  from  Director  H.  A.  Morgan  of  lihe 
Tennessee  station:  "Regarding  the  preparation  of  land 
for  alsike  clover  or  red  clover,  we  handle  it  somethinf 
this  way:   In  order  to  rid  the  land  of  weeds,  which  «* 
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natural  upon  most  of  our  lands,  put  the  land  in  peas,  after 
making  an  application  of  lime — ^three  or  four  thousand 
pounds  to  the  acre  of  ground  limestone  rock  and  about 
two  thousand  pounds  of  the  burnt  lime.  Disc  this  into 
the  surface  of  the  plowed  ground  a  week  or  two  before 
sowing  the  peas.  After  the  peas  are  taken  off,  the  land 
may  be  sown  to  a  winter  cereal,  such  as  rye,  wheat  or 
fall  oats,  and,  in  early  spring,  seed  to  alsike  clover,  put- 
ting in  plenty  of  good  seed.  We  use  as  much  as  10  to  12 
pounds  to  the  acre  on  our  poor  lands. 

I  do  not  believe,  from  our  experience  here,  that  it  would 
be  wise  for  you  to  recommend  red  clover  until  sufllcient 
seed  from  immunized  clover  plants  can  be  procured.  Red 
clover  is  universally  affected  with  a  species  of  Col- 
letotrichum,  an  anthracnose,  and  in  the  Middle  Southern 
States  undoubtedly  dies  from  this  disease.  We  have  every 
promise,  from  our  experiments  with  clover  this  srear, 
finally  to  work  out  immune  varieties,  and  I  hope  that  this 
will  be  only  a  matter  of  three  or  four  years.  In  the 
meantime,  we  are  recommending  alsike  on  well  limed 
land.  Alsike,  as  you  remember  noticeing  when  at  the 
station,  is  exceedingly  sensitive  to  an  acid  soil,  and  there- 
fore accepts  beautifully  a  lime  application. 


For  the  redemption  of  bare,  poor  lime  lands  no  plant 
equals  mellilotus.  It  is  a  bienniel  and  when  once  started 
will  readily  reseed  itself  if  not  kept  from  going  to  seed 
by  frequent  cutting  with  the  mover. 

The  land  should  be  well  prepared  and  the  seed  sown 
in  September  or  March,  at  the  rate  of  15  to  20  pounds 
per  acre.  It  will  do  well  on  lime  land  where  Johnson 
grass  has  a  good  hold.  If  cut  early  it  will  make  good 
hay.  It  will  also  stand  pasturing,  but  at  first  some 
animals  must  be  kept  on  it  for  several  days  before  they 
will  eat  it.  The  seed  can  be  inoculated  with  dirt  from  an 
old  mellilotus  field  or  from  a  field  of  alfalfa  or  burr 
clover. 


Mellilotus  or  Sweet  Clover. 


Burr  Clover. 


This  is  a  close  relative  of  alfalfa  and  is  an  excellent 
winter  growing  plant.  It  will  grow  on  almost  any  kind 
of  fertile  soil  that  is  not  too  wet.  But  it  will  grow  best 
on  lime  land.  It  may  be  sown  broadcast  in  between  the 
cotton  or  com  rows  just  before  the  last  plowing  in  June 
or  July,  using  2  to  3  bushels  in  ^  l^iifir.  q0i 
the  California  burr  clover  seed.  It  can  be  Ifoad- 
cast,  in  June,  July  or  August  on  scarified  Bermuda  sod, 
or  on  disced  wheat,  rye  or  barl^  stobble.  If  the  seed 
with  the  burr  removed  is  used,  it  may  be  sown  as  late 
as  September.  It  is  well  to  roll  the  land  after  harrowinjr 
in  the  seed  that  is  sown  in  S^tember.  If  likot  eate(if  0ff  ' 
too  close  in  the  spring,  it  will  reseed  itself.  In  Sotl^ 
Alabama  it  will  furnish  good  winter  pasture  from 
cember  to  April.  Very  cold  weathtf  may  freesse  back  the 
top  growth,  but  warm  weather  will  bring  it  out  again. 
As  a  rule  the  seed  in  the  burr  is  inoculated,  but  it  can 
be  inoculated  by  using  dirt  from  a  mellilotus  Held,  an  al- 
falfa field,  or  a  burr  clover  field.  It  is  best  to  inoculate 
the  seed  that  is  cleaned  of  the  burr,  or  use  plenty  of 
stable  manure.  Do  not  attempt  to  grow  it  on  poor  sdL 
Better  grow  a  crop  of  cow  peas  on  the  land  and  then 
fertilize  well  before  trying  burr  clover.  This  id  not  a 
good  hay  plant.  Better  plant  hairy  vetch,  crimson  clover^, 
or  red  clover,  or  alsike  clover  for  hay.  Burr  clover  is  a 
winter  and  spring  plant. 

No.  333.)  AN  ACT.  (S.  165. 

To  establish  a,  State  Live  Stock  Sanitary  Board  and  the 
office  of  State  Veterinarian  in  order  to  further  pro- 
tect live  stock  from    contagious  and    infectious  dis- 
eases and  provide  for  eradicating  and  excluding  sucb 
diseases  from  Alabama. 
Section  1.   Be  it  enacted  by  the  Legislature  of  Ala- 
bama,  That  from  and  after  the  passage  of  this  act,  the 
commissioner  of  agriculture  and  industries  of  the  State 
of  Alabama,  the  State  health  officer  of  Alabama,  the  pro* 
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feasor  of  animal  industry  and  the  professor  of  veterinary 
science,  of  the  Alabama  Pol3rtechnic  Institute  shall,  ex- 
officio,  constitute  a  board  to  be  known  as  the  State  Live 
Stock  Sanitary  Board.  The  commissioner  of  agriculture 
and  industries  shall  be  chairman  and  the  veterinarian  on 
the  board  shall  act  as  secretary  of  the  board.  The  State 
Live  Stock  Sanitary  Board  shall  have  full  power  to  make 
or  enact  such  rules  and  regulations  as  they  may  deem 
necessary  for  governing  the  movements,  transportation 
or  disposition  of  live  stodc  that  may  be  quarantined  as 
hereinafter  provided,  on  account  of  being  affected  with, 
or  exposed  to,  a  contagious  or  communicable  disease,  or 
on  account  of  being  infected  or  infested  with  the  carrier 
or  the  carriers  of  the  cause  or  the  causes  of  a  contagious 
infectious  or  communicable  disease  of  live  stock. 

Sec.  2.  Be  it  further  enacted,  That  the  professor  of 
veterinary  science  of  the  Alabama  Polytechnic  Institute 
shall  act  as  State  Veterinarian  of  Alabama.  The  State 
veterinarian  shall  nominate,  and  the  State  Live  Stock 
Sanitary  Board  shall  elect,  as  many  assistant  State  vet- 
erinarians and  State  live  stock  inspectors  as  they  may 
deem  necessary  and  as  the  funds  at  their  disposal  shall 
permit. 

Sec.  3.  Be  it  further  enacted,  That  the  State  veterina- 
rian is  authorized  and  directed  to  quarantine  a  stall,  lot, 
yard,  pasture,  field,  farm,  town,  city,  township,  county, 
or  any  part  of  the  State  of  Alabama  when  he  shall  deter- 
mine the  fact  that  live  slock  in  such  place  or  places  are 
affected  with  a  contagious,  infectious,  or  communicable 
disease,  or  when  said  live  stock  are  infested  or  infected 
with  the  carrier  or  the  carriers  of  a  contagious,  infec- 
tious or  communicable  disease.  The  State  Veterinarian 
or  an  assistant  State  Veterinarian  shall  give  written  or 
printed  notices  of  the  establishment  of  said  quarantine 
to  the  owners  or  keepers  of  said  live  stock,  and  to  the 
proper  officers  of  railroad,  steamboat,  or  other  trans- 
portation companies  doing  business  in  or  through  tiie 
quarantined  part  or  parts  of  the  State. 
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Sec.  4.  Be  it  further  enacted,  That  no  railroad  com- 
pany, or  the  owners  or  masters  of  any  steam  or  other 
vessel  or  boat  shall  receive  for  transportation  or  shall 
transport  live  stock  from  any  quarantined  part  into  any 
other  part  of  Alabama  except  as  hereinafter  provided. 
No  person,  corporation  or  company  shall  deliver  live  stock 
for  transportation  to  any  railroad  company  or  sailing  or 
steam  vessel  or  boat  in  a  quarantined  part  of  Alabama^ 
except  as  hereinafter  provided.  No  person,  company  or 
corporation  shall  drive  or  cause  to  be  driven,  live  stock 
on  foot,  or  transport  live  stock  in  a  private  conveyance^ 
or  cause  live  stock  to  be  transported  in  a  private  convey- 
ance from  a  quarantined  part  to  a  non-quarantined  part 
of  Alabama,  except  as  hereinafter  provided. 

Sec.  5.  Be  it  further  enacted.  That  live  stock  may  be 
moved  within  the  limits  of  a  quarantined  part  or  from  a 
quarantined  part  of  Alabama  only  under,  and  in  com- 
pliance with,  the  rules  and  regulations  of  the  State  Live 
Stock  Sanitary  Board.  It  shall  be  unlawful  to  move  or 
allow  to  be  moved,  any  live  stock  from  one  place  to  an- 
other within  the  limits  of  a  quarantined  or  from  a  quar- 
antined part  to  a  non-quarantined  part  of  Alabama,  in 
any  other  manner  or  method,  or  under  any  conditions 
other  than  those  prescribed  by  the  rules  and  regulations 
of  the  State  Live  Stock  Sanitary  Board. 

Sec.  6.  Be  it  further  enacted.  That  all  live  stock,  ex- 
cept such  live  stock  as  are  to  be  used  for  immediate 
slaughter,  when  brought  into  Alabama  by  a  person,  com- 
pany, corporation,  railroad  or  other  transportation  com- 
panies, shall  be  accompanied  by  a  certificate  of  health, 
and  said  certificate  shall  state  that  said  animal  or  animals 
are  free  of  contagious,  infectious  or  communicable  disease 
and  the  carrier  or  the  carriers  of  the  cause  or  the  causes 
of  such  diseases.  This  certificate  must  be  made  by  a  qual- 
ified veterinarian  immediately  after  he  has  personally  ex- 
imined  the  live  stock  and  before  the  live  stock  has  been 
shipped  into  Alabama.  This  certificate  shall  be  attached 
to,  and  accompany,  the  shipping  bill  of  the  live  stock  to 
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the  place  to  which  the  live  stock  is  shipped,  and  the  owner 
of  the  live  stock  or  agent  of  the  transportation  company 
shall  mail  or  send  said  certificate  to  the  State  veterina- 
rian, immediately  following  the  arrival  of  the  live  stock 
at  its  place  of  destination.  The  State  veterinarian  shall 
furnish  qualified  veterinarians  and  transportation  com- 
panies with  blank  health  certificates  at  actual  cost. 

Sec.  7.  Be  it  further  enacted,  That  owners,  renters, 
or  parties  in  possession  of  quarantined  live  stock  or  quar- 
antined places  shall  follow  the  directions  in  the  rules  and 
regulations  of  the  State  Live  Stock  Sanitary  Board  in 
cleaning  and  disinfecting  infected  live  stock  and  infested 
or  infected  quarantined  places,  and  in  destroying  the  car- 
riers of  the  cause  of  a  contagious,  infectious  or  com- 
municable disease,  that  infest  or  infect  live  stock  and 
quarantined  places.  Said  cleaning  of  said  live  stock  and 
the  disinfecting  of  said  places  and  destroying  of  said  car- 
riers shall  be  done  by  the  owners,  or  the  parties  in  pos- 
session of  the  infected  live  stock  and  places,  in  a  rea- 
sonable time  after  receiving  a  written  or  printed  notice 
from  the  State  veterinarian,  an  assistant  State  veterina- 
rian, or  a  State  live  stock  inspector.  Any  person,  com- 
pany or  corporation  violating  the  provisions  of  this  sec- 
tion shall  be  guilty  of  a  misdemeanor  and  on  conviction, 
shall  be  punished  for  each  and  every  violation  by  a  fine 
not  less  than  ten  dollars,  nor  more  than  one  hundred  dol- 
lars, or  by  imprisonment  not  less  than  ten  days  nor  more 
than  sixty  days,  or  by  both  such  fine  and  imprisonment. 

Sec.  8.  Be  it  further  enacted.  That  the  State  vet- 
erinarian, the  assistant  State  veterinarian  and  the  State 
live  stock  inspectors  are  hereby  empowered  to  enter  upon 
the  premises  or  into  any  barns  or  other  buildings  where 
live  stock  are  temporarily  or  permanently  kept  in  the 
State  of  Alabama  in  the  discharge  of  the  duties  prescrib- 
ed in  this  act.  Any  person  or  persons  who  forcibly  as- 
sault, resist,  oppose,  prevent  ,impede,  or  interfere  with 
the  State  veterinarian,  an  assistant  State  veterinarian,  or 
a  State  live  stock  inspector  in  the  execution  of  his  or  their 
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•dutiesi  or  on  account  of  the  execution  of  his  or  their  du- 
ties, on  conviction,  shall  be  punished  aa  provided  in  Sec- 
tion 11  of  this  act. 

Sec.  9.  Be  it  further  enacted,  That  the  work  of  cat- 
tle tick  eradication  or  the  suppression  or  eradication  of 
^ny  other  infectious,  contagious  communicable  dis- 
use of  live  stock  shall  be  taken  up  under  the  provisions 
of  this  act  in  any  county  or  any  part  of  a  county  or  any 
part  of  the  State  of  Alabama,  when  the  State  live  Stock 
"Sanitary  Board  may  deem  it  best  The  county  commis* 
jsioners  of  any  county  in  which  the  State  or  Federal  au- 
1;horities  take  up  the  work  of  tick  eradication  or  the  sup- 
pression of  any  infectious,  contagious  or  communicable 
disease  of  live  stock,  may  appropriate,  for  aiding  in  such 
work,  such  sum  as  the  county  commissioners  may  deem 
adequate  and  necessary. 

Sec.  10.  Be  it  further  enacted,  That  the  State  Live 
Stock  Sanitary  Board  may  appoint  or  elect  the  Federal 
veterinarians  and  live  stock  inspectors,  who  are  doing 
work  in  Alabama,  as  assistant  State  veterinarians  and 
State  live  stock  inspectors ;  provided,  they  consent  to  act 
without  pay  from  the  State  of  Alabama. 

Sec*  11.  Be  it  further  enacted.  That  any  person,  per- 
sons, company  or  corpoi:ation  violating  the  provisions  of 
Sections  4,  5,  6  or  8,  of  this  act,  shall  be  guilty  of  a  mis- 
4em€(anor  and,  on  conviction,  shall  be  punished  by  a  fine 
of  not  less  than  fifty  dollars,  nor  more  than  five  hundred 
dollars,  or  by  imprisonment  of  not  less  than  one  month 
nor  more  than  six  months,  or  by  both  fine  and  imprison^ 
ment. 

Sec.  12.  Be  it  further  enacted,  That  ttnere  is  hereby 
appropriated  annually  the  sum  of  five  thousand  dollars 
to  be  disbursed  under  the  direction  of  the  State  Live 
Stock  Sanitary  Board  to  pay  the  actual  expenses  of  the 
Live  Stock  Sanitary  Board  in  attending  meetings ;  to  pay 
for  the  printing  of  the  official  blanks  the  annual  re- 
ports of  the  State  veterinarian  and  the  rilles  and  regula- 
tions of  the  Live  Stock  Sanitary  Board,  to  pay  the  State 
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Vitarinarkoi       Imdred  dollars  per  year  and  expenses 

w&ile  on  actual  duty;  each  assistant  State  veterinarian 
five  dollars  per  day  and  expenses  while  on  actual  doty, 
and  each  State  Viw  itock  inspector  one  to  three  dollars 
per  day  and  expenses  while  on  actual  duty;  and  to  pay 
such  other  expenses  as  may  be  necessary  in  carrying  out 
the  proviaions  43ft  this  act. 

Sec.  18.  Be  i  '  ther  enacted,  That  the  judges  of  the 
drcuit  and  criminal  courts  shall  give  this  act  in  special 
charge  to  each  futare  grand  jury  empanelled  in  this 
State,  and  that  such  grand  jury  be  clothed  with,  and  au- 
thorized to  exercise  inquisitorial  power  for  the  carry- 
ing out,  and  the  enforcement  of,  this  act. 

Sec.  14.  Be  it  further  enacted.  That  the  State  vet- 
erinarian shall  make  an  annual  report  to  the  Governor  of 
Alabama,  giving  a  full  account  of  the  work  done  and  a 
detailed  report  of  the  money  expended. 

Sec.  15.  Be  it  further  enacted,  That  all  acts  not  in 
accord  with  this  act,  are  hereby  repealed. 

Approved  M»ch  12,  1907. 
Official : 

Frank  N.  Julian,  Secretary  of  State. 
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INTRODUCTION. 


During  the  past  decade  a  very  large  amount  of  attention 
has  been  given  to  corn  breeding,  particularly  in  the  corn 
belt,  by  the  various  Experiment  Stations  and  the  United 
States  Department  of  Agriculture.  The  practical  value  of 
such  work  has  been  so  apparent  that  several  private  corn 
growei*s  have  undertaken  the  work  and  have  made  impor- 
tant contributions  to  our  knowledge  of  the  subject.  The 
net  result  is  that  we  now  have  a  rather  extensive  literature 
that  i3  freely  available  to  all  who  are  interested  in  this  line 
of  investigation.  Several  factors  contributed  to  show  the 
necesoity  of  undertaking  this  line  of  work  in  Alabama, 
among  the  most  important  of  which  we  mention: — (A)  the 
low  average  yield  per  acre  of  corn.  (B)  the  high  market 
price  of  corn,  and  (C)  the  increasing  need  of  a  larger  corn 
yield  as  feed  for  the  rapidly  increasing  number  of  live  stock 
being  grown  in  this  State.  Besides  it  seemed  important  to 
undertake  this  line  of  work  here  to  show  exactly  what 
could  be  done  in  developing  a  type  of  corn  better  suited  to 
our  needs  in  this  latitude  and  one  giving  higher  yields  than 
the  sorts  in  common  cultivation.  We  therefore  arranged 
to  undertake  this  work,  and  in  1905  planted  the  first  breed- 
ing plot.  All  of  our  corn-breeding  work  has  been  done  on 
the  '^Hurstview"  farm  near  Montgomery,  and  to  Mr.  Jesse 
M.  Jones  much  credit  is  due  for  his  very  intelligent  inter 
^st  in  the  work  and  for  numerous  valuable  suggestions 
made  from  time  to  time.  My  personal  thanks  are  due  to 
•the  Funk  Brothers,  Bloomington,  Illinois,  Professor  P.  G. 
Holden,  of  the  Iowa  Agricultural  College,  and  Dr.  Cyril 
G.  Hopkins,  of  the  University  of  Illinois,  for  numerous 
kindnesses  and  suggestions  while  visiting  their  institutions. 

I  am  also  under  great  obligations  to  various  seedsmen 
and  corn  growers  for  seed  furnished  for  the  first  year's 
work. 

In  this  Bulletin  we  have  given  a  summary  of  the  most 
important  practical  results  secured,  but  have  purposely 
postponed  for  subsequent  treatment  some  of  the  theoreti- 
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cal  questions  that  have  come  to  light  during  the  work.  The 
writer  has  not  had  a  very  large  amount  of  time  in  the  past 
to  devote  to  this  line  of  work,  but  it  is  to  be  hoped  thai 
the  very  satisfactory  results  secured  will  cause  several  pro- 
gressive farmers  to  undertake  similar  work  on  their  own 
farms.  During  tlie  present  season  the  author  proposes  to 
continue  and  intensify  this  line  of  work  along  certain  im- 
portant lines. 

VARIETY  OF  CORN  EMPLOYED. 

The  original  ears  employed  in  the  first  breeding  plot  were 
secured  from  the  Mississippi  Experiment  Station  and  were 
of  the  sort  called  Mosby's  Prolific.  This  is  a  com  of  me- 
dium sized  ear  having  white  kernels  on  a  white  cob  and 
with  the  stalk  characteristics  of  the  other  prolific  varieties. 
The  mere  name  of  the  variety  is  of  much  less  importance 
than  its  characteristics  which  have  been  found  to  be  very 
well  suited  to  the  soil  and  climatic  conditions  of  central 
Alabama  where  this  work  has  been  done.  And  yet  the 
corn  we  have  today  differs  in  several  marked  particulars 
from  the  ears  with  which  we  started. 

The  following  table  shows  the  variation  as  to  number  of 
rows  per  ear  for  those  ears  planted  each  year  in  the  breed- 
ing plots,  in  percentages. 


Rows  per  ear 

12 

14 

16 

18 

20 

1905 

1.66 

43.33 

50.00 

3.33 

1.66 

1906 

10.20 

55.09 

31.62 

3.06 

0.00 

1907 

9.18 

52.03 

28.56 

8.16 

2.04 

It  should  be  understood  that  no  attention  was  given  to 
the  number  of  rows  per  ear  in  selecting  the  ears  for  the 
breeding  plots. 

The  small  cob  generally  found  in  the  prolific  sorts  like 
Mosby  has  an  advantage  that  in  the  South  is  of  greater 
value  than  is  ordinarily  considered.  A  large  cob  is  gener- 
ally very  sappy  at  harvest  time,  and  thus  such  ears  dry  out 
more  slowly  than  small  ones,  and  the  kernels  are  more  easi- 
ly injured  by  unfavorable  temperature  conditions  and  are 
more  subject  to  rotting. 
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OBJECTS  OF  COKN  BREEDING. 

All  plant  breeding  has  for  its  object  principally  an  ekso- 
nomic  one,  i.  e.,  the  improvement  of  tha  plait^  Nuritli^  I^Mit- 
ence  to  some  character  considered'  iiilportant  id  lltftlfc^'X^ 
character  may  be  one  of  yield,  chemical  eomposlilein  *9r 
some  mere  question  of  beauty  as  in  the  cafl^  ^bco^llve 
plants  and  flowers.  In  all  cases  the  methods  Afe  nilldl  tlud 
same.  The  prime  object  in  corn  breeding  is  the  increase 
of  yield  and  the  development  of  sorts  best  adapted  to  the 
soils  on  which  they  are  to  be  grown  and  to  tlie  eUmiitle  COfk? 
ditions  there  prevailing.  In  the  Illinois  work  one  of  the 
main  objects  has  been  to  develop  strains  of  corn  rich  in  one 
or  more  of  the  chemical  compounds  found  iii  the  kernel. 
As  a  result  they  have  developed  a  iii^^li  protein''  corn  and  a 
"high-oil"  corn  and  also  a  "high-combination"  corn,  i.  e., 
one  high  in  both  protein  and  oil.  But  fOr  the  Aliibama 
farmer  the  main  point  at  present  is  to  llQcrease  the  yield. 
The  present  average  yield  in  Alabama,  according  to  the 
last  census,  is  about  13  bushels  per  acre.  The  purpose  of 
corn-breeding  is  to  largely  increase  this  low  yield.  And  our 
results  show  that  this  object  can  readily  be  accomplished. 
We  must  keep  in  mind,  however,  the  desirability  of  cor- 
relating the  high-yielding  tendency  with  some  character  of 
the  ear  or  stalk  so  that  we  can  predict  from  a  mere  physical 
examination  the  probable  yielding  tendency  of  the  progeny 
of  a  given  ear  or  stalk.  There  can  hardly  be  anv  questton 
that  uniformity  of  stalk  and  ear  is  a  quality  that  we  should 
strive  to  secure.  As  an  example  and  illustration  of  what 
is  meant  by  uniformity  or  conformity  to  type  in  the  ear 
see  Plate  2.  A  study  of  the  ears  shown  on  plates  3  to  7 
inclusive  will  show  that  we  have  materially  increased  the 
uniformity  of  the  Mosby  corn. 

It  will  no  doubt  be  found  dosirable  to  secnr^  by  breeding 
and  selection  sorts  of  corn  adajifed  to  the  various  soil 
types  found  in  the  State.  These  soil  types  not  only  imply 
soils  of  different  chemical  and  physical  nature,  but  in  many 
cases  involve  distinct  methods  of  cultivation.  In  other 
words  the  methods  of  cultivation  adapted  to  the  sandy  soils 
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of  the  wire-grass  region  would  scarcely  be  desirable  for  the 
black-belt  or  vice  versa.  We  would  be  pleased  to  under- 
take co-operative  work  in  corn  breeding  with  several  farm- 
ers in  various  parts  of  the  State  to  test  some  of  these  ques- 
tions and  to  demonstrate  the  highly  satisfactory  results  se- 
cured by  intelligent  selection. 

THE  EAR-ROW  METHOD. 

The  ear-row  method  of  corn  breeding,  which  we  are  using, 
depends  upon  the  well  known  individuality  of  the  ear,  i.  e., 
its  ability  to  transmit  to  its  progeny  various  characteris- 
tics that  it  in  turn  has  received  from  its  anc*estors. 

The  method  may  be  briefly  described  as  follows:  We  se- 
lect 98  ears  to  be  planted  in  what  we  call  a  '^breeding  plot'- 
The  tip  and  butt  kernels  are  removed  from  each  of  these 
ears  and  the  balance  of  the  corn  from  each  ear  is  planted 
in  a  row  to  itself.  In  our  work  we  have  planted  the  corn 
by  machine  in  checks  three  feet  and  eight  inches  apart  in 
both  directions.  One  should  have  98  rows  from  as  many 
different  ears  and  should  mark  each  row  with  its  proper 
number.  The  rows  should  be  100  hills  long  and  in  each 
hill  just  two  stalks  should  be  allowed  to  grow.  This  will 
save  Jiiuch  calculation  when  the  results  are  being  worked 
up  for  comparison  of  the  different  rows. 

During  the  growing  season  this  breeding-plot  is  to  be 
carefully  watched  to  note  any  peculiarities  that  may  ap- 
pear in  any  of  the  rows.  Plate  1  shows  one  row  in  one  of 
the  breeding  plots  that  started  its  growth  much  more  slowly 
than  the  adjacent  rows.  And  as  a  matter  of  fact,  the 
harvest  showed  conclusively  that  the  ear  from  which  this 
row  was  planted  must  have  been  weak  in  some  particular 
The  progeny  of  this  row  does  not  enter  into  our  subsequent 
work,  as  the  yield  from  it  was  so  low  it  was  at  once  elim- 
inated. Care  should  be  taken  to  note  any  barren  stalks 
and  to  detassel  them  at  once  to  prevent  the  pollen  from 
such  worthless  stalks  falling  upon  the  silk^  of  any  of  the 
other  stalks  and  thus  perhaps  perpetuating  this  tendency 
towards  barrenness.    One  should  also  be  on  the  lookout 
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for  the  finest  stalks  as  to  strength  and  number  of  good  ears 
on  them,  and  such  stalks  should  be  marked  so  that  they  can 
be  told  when  the  corn  is  harvested. 

Desirable  stalks  are  marked  during  the  summer  with  tags 
of  the  form  shown  below : 


o 

Stalk 

Height   « 

M. 

Cm. 

Leaves 

No.  

Leogth  

Cm. 

Width  

Cm. 

Ears 

JJo.  to  Stalk  

Height...-  

....  Cm. 

Angle  ....^  

Eur  Stalk 

— Cm. 

Diameter  

Cir. 

At  harvest  time  the  ears  selected  for  breeding  purposes 
are  marked  in  the  following  manner  to  show  their  origin 
and  to  connect  them  with  the  above  data  regarding  the  stalk 
on  which  they  are  produced.  An  ordinary  gun  wad  has 
written  on  it  the  row  and  ear  number,  and  this  is  attached  to 
the  butt  of  the  ear  by  means  of  a  strong  pin  known  in  the 
trade  as  "Bank  Pins".  These  pins  are  driven  into  the  butt  of 
the  ear,  and  in  this  manner  the  wad  is  rarely  lost  and  can 
readily  be  seen  when  studying  the  ears  in  the  laboratory. 
We  of  course  gather  a  much  larger  number  of  ears  in  this 
manner  than  we  subsequently  use  in  the  breeding  plot,  but 
for  each  ear  we  have  all  the  data  recorded  on  the  tag  re- 
ferred to  above. 
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BREEDING  RECORDS. 

It  is  absolutely  necessary  that  detailed  records  be  kept 
showing  every  character  of  each  ear' planted  in  the  breeding 
plot.  It  is  only  by  so  doing  that  any  definite  progress  can 
be  made.  For  our  work  we  are  employing  the  following 
forms. 

The  form  shown  on  page  9  is  the  one  used  in  keeping 
our  records  of  the  characters  of  individual  ears  planted  in 
the  breeding  plot.  Our  register  number  is  so  made  as  to 
indicate  the  crop-year  in  which  the  ear  was  produced,  and 
the  last  two  figures  show  the  row  number  in  which  said  ear 
is  planted.  For  example,  Register  Number  642  shows  that 
that  ear  was  grown  in  1906,  and  that  it  was  planted  in  row 
42  of  1907.  We  are  attaching  to  each  of  these  forms  a 
photograph  of  the  ear  so  that  we  believe  we  have  a  very 
satisfactory  record  of  the  ears  we  have  employed. 

The  form  shown  on  page  10  is  the  front  page  of  our  field 
record  form.  The  form  shown  on  page  11  is  the  back  of 
this  same  sheet.  This  sheet  is  filled  out  for  each  row  an  I 
gives  us  the  exact  performance  record  of  each  ear  planted 
in  the  breeding  plot. 
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POLLINATION  AND  DETASSELING. 

It  has  been  estimated  that  a  single  tassel  may  produce 
as  many  as  50,000,000  pollen  grains  each  one  of  which  is 
sufficient  to  fertilize  one  ovule  and  produce  one  kernel  of 
corn.  These  pollen  grains  to  do  this  must  fall  upon  the  end 
of  a  Filk  that  is  ready  to  be  fertilized,  and  there  the  pollen 
grain  grows  and  sends  a  fertilizing  tube  down  into  the  ovule 
at  the  base  of  the  silk.  The  silks  that  are  connected  with  the 
kernels  at  the  base  of  the  ear  are  fertilized  first,  and  then 
from  there  towards  the  tip  of  the  ear  the  work  goes  on.  For 
each  silk  and  each  kernel  therefore  a  single  pollen  grain  is 
required.  These  pollen  grains  are  blown  about  by  the  wind 
and  may  travel  for  some  distance  before  falling  on  a  silk. 
Of  course  large  numbers,  are  produced  to  be  certain  that 
enough  fall  on  the  silks  to  fertilize  each  one. 

Now  we  may  recognize  three  types  of  pollination  or  fertil- 
izatio.i  as  follows: 

1.  The  ovules  of  an  ear  are  fertilized  by  the  pollen  of 
the  tassel  on  the  same  stalk.  This  is  called  inbreeding,  or 
self-pollination. 

2.  The  ovules  of  an  ear  are  fertilized  by  the  pollen  from 
the  tassel  of  a  stalk  that  arose  from  kernels  produced  on 
one  anu  the  same  ear.  That  is  these  stalks  might  be  called 
sister  stalks  and  this  type  is  called  close-breeding  or  close- 
pollination. 

3.  The  ovules  of  an  ear  are  fertilized  by  the  pollen  of 
the  tassel  of  a  stalk  not  closely  related  to  the  ear  stalk. 
This  type  is  called  cross-pollination  or  cross-breeding. 

Now  in  the  field  and  in  the  ordinary  breeding  plot  some 
inbreeding  probably  occurs,  but  in  the  breeding  plot  we 
may  have  continuous  and  injurious  amounts  of  close-breed- 
ing and  this  must  be  prevented.  This  is  to  be  prevented  by 
detasseling  and  gathering  the  seed  com  for  the  ne'it  year's 
breeding  plot  from  the  detasseled  rows  alone. 

Our  plan  is  shown  by  the  following  diagram  in  which 
stars  show  stalks  not  detasseled  and  D  denotes  detasseled 
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stalks.  Of  course  the  diagram  do^  n^t  dMW  *11  ttie  stalks 
in  the  plot,  and  shows  only  ten  of  the  rows: 
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In  other  word^  it  is  seen  that  we  detassel  alternate  halves 
of  adjacent  rows.  Our  seed  corn  is  then  gathered  only  from 
the  halves  of  each  row  that  have  been  detasseled. 

This  work  of  removing  the  tass^els  can  not  be  done  at  one 
time,  but  must  be  looked  after  at  intervals  of  a  week  or 
more  until  the  tassels  cease  appearing.  Jtist  before  the 
tassel  is  exposed  one  can,  by  gently  opening  the  leaves,  take 
a  firm  grasp  on  the  tassel  and  remove  it  by  a  steady  pull, 
without  injuring  the  stalk  at  all. 

CULTIVATION  OF  THE  BEEEDING  PLOT. 

The  important  thing  in  corn  culture  is  frequent  and  shal 
low  C'jltivation.  Our  breeding  [dot  receives  4  to  6  cultiva- 
tions and  one  or  more  hoeings.  Too  good  care  cannot  be 
taken  of  the  breeding  plot,  for  from  it  you  are  to  secure 
your  improved  corn  for  future  planting.  At  harvest  tiBM 
the  plot  should  be  free  of  weeds,  nf  loast  this  is  the  ideal 
condition  towards  which  you  should  aim.  For  further  in- 
formation on  this  subject,  and  upon  the  question  of  fertiliz- 
ers and  other  matters  of  this  nature  sec  the  RnllctiTis  of 
the  Alabama  and  Georgia  Experiment  Stations  on  Com 
Culture. 


Tlift  increase  in  yield  we  have  secured  is  well  shown  by 
thr  following  table,  which  gives  the  percentage  of  the  row^ 
each  year  that  have  been  above  and  the  percentage  of  the 
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rows  that  were  below  the  average  yield  for  all  the  rows  of 
that  year: 

Average.      P.C.  of  rows  above.  P.C.  of  rows  below. 


A  comparison  of  the  average  or  mean  yield  for  1905  with 
that  for  1907  shows  that  we  have  increased  the  yield  in 
three  years  19.6  per  cent. 

The  following  table  gives  the  yields  of  the  fourteen  bes;: 
rows  of  the  crop  of  1907,  together  with  the  yields  of  the 
rows  daring  the  two  preceding  years  which  have  been  the 
ancestors  on  the  female  side  of  each  of  the  fourteen  ears. 
The  yields  are  given  in  bushels  per  acre  as  calculated  from 
the  actual  yields  of  the  rows.  In  each  case  the  yield  la 
calculated  to  a  perfect  stand : 


1905 
190« 
1907 


30.79 
36.62 
36.85 


41.6 
47.9 
50.0 


58.4 
52.1 
50.0 


1907 

642 

53.7 


650 
51.2 


1906 

537 

41.9 

550 
36.2 


1905 

425 

43.9 


433 
58.2 


539 
50.4 

522 
37.7 

535 
40.8 


435 
35.4 

429 
37.7 


445 
34.7 

422 
35.1 

458 
39.8 

429 
37.7 

443 
39.8 


551 
43.9 

593 
39.6 

527 
35.6 


42.3 


510 
49.9 
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TESTS  OF  MOSBY  CORN  BY  FARMERS. 

The  following  yields  are  taken  at  random  from  a  larger 
number  of  reports  made  bj  farmers  in  various  parts  of  the 
State  who  have  planted  com  purchased  from  Mr.  Jones. 
This  corn  was  taken  from  the  breeding  plot  of  1906 : 

J.  G.  Little,  Greenville,  60  bushels. 

Clark  Adams,  Greenville,  65  bushels. 

Geo  A.  Watson,  Monroeville,  72.5  bushels. 

W.  M.  Newton,  Belleville,  97.75  bushels. 

H.  E.  Hudson,  Monroeville,  30  bushels. 

HOW  TO  BEGIN  CORN-BREEDING. 

A  farmer  who  desires  to  begin  the  systematic  selection  of 
corn  should  proceed  as  follows:  During  this  season  study 
carefully  your  field  of  corn  and  select  enough  of  the  best 
stalks  to  give  you  at  least  200  ears.  It  does  not  matter 
about  the  name  of  the  corn  so  much  as  it  does  about  its  be 
ing  suited  to  your  local  conditions  and  to  yourself.  Where 
the  land  will  stand  it  you  had  best  select  one  of  the  pro- 
lific sorts,  but  under  other  conditions  a  1-eared  sort  may 
be  better.  Allow  the  ears  so  selected  to  mature  on  tho 
stalks,  and  under  no  circumstances  "pull"  the  fodder  from 
these  stalks.  When  mature  gather  these  ears  and  tag  them 
in  such  a  way  that  you  will  know  the  sort  of  a  stalk  each 
came  from.  These  ears  constitute  your  basis  for  further 
improvement,  and  should  be  well  cared  for  during  the  win- 
ter. 

PREVENTING  INJURY  BY  WEEVILS  AND  MICE. 

The  corn  for  the  breeding  plot  should  be  stored  during  the 
winter  in  some  dry  and  cool  place  and  in  some  barrel  or 
box  to  which  mice  cannot  enter,  and  tight  enough  to  per- 
mit of  fumigation  against  weevils.  A  good  method  to  fu- 
migate against  weevils  is  to  place  the  ears  in  a  tight  box 
or  barrel  and  place  an  ordinary  tea  cup  half  full  of  carbon 
bisulphid  on  top  of  the  corn  and  cover  the  whole  with  a 
blanket.  After  twenty-four  hours  every  wrevil  will  be 
dead.   The  corn  should  then  be  examined  at  intervals  dur- 
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ing  the  winter  to  see  that  weevils  or  mice  have  not  entered 
the  barrel. 

SELECTING  THE  EARS  FOR  THE  BREEDING  PLOT. 

During  the  winter  while  you  have  time  study  these  200 
ears  by  means  of  the  score  card,  and  from  them  select  the 
98  best  ears  for  the  breeding  plot. 

THE  SCORE  CARD  AND  CORN  JUDGING. 

The  main  value  of  the  score  card  to  the  corn  grower  U 
that  it  causes  him  to  give  close  attention  to  the  various 
characters  of  the  ear  and  teaches  him  the  most  desirable 
features  to  be  looked  for  in  the  corn  he  iw  breeding.  We  are 
well  aware  that  in  the  ordinary  corn  shows  and  in  ordinary 
corn  judging  little  or  no  attention  is  given  to  the  relative 
yields  of  the  ancestors  of  the  various  ears  being  compared. 
In  other  words  the  ears  in  the  exhibit  are  compared  to  one 
another  without  any  reference  to  the  performance  record 
of  their  parents  which  may  well  be  expected  to  appear  in  the 
progeny  of  the  ears.  For  example,  it  might  be  possible  to 
gather  two  samples  showing  equal  perfection  as  to  the 
points  mentioned  on  the  score  card,  but  one  sample  might 
have  come  from  a  field  yielding  50  bushels  to  the  acre  and 
the  other  from  a  nearby  field  yielding  but  10  bushels  to  the 
acre.  But  from  his  high  yielding  rows  in  the  breeding  plot 
the  corn  grower  must  be  able  to  select  the  ears  which  are 
best  from  the  standpoint  of  the  score  card. 

It  must  be  left  to  future  work  to  develop  a  score  card 
that  id  well  adjusted  to  our  Alabama  types  of  corn  and  for 
the  present  we  offer  the  score  card  employed  by  the  author 
in  order  to  call  attention  to  this  line  of  work: 

1 .  Uniformity. 

A.    Trueness  to  type    10 

B     Uniformity  of  exhibit    5 

2.  Shape  of  ear   5 

3.  Color    10 

4.  Market  condition    10 

5.  Tips    5 
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6. 
7. 
8. 
9. 
10. 


Kernel  uniformity   

Kernel  shape  

Length   

Space. 

A.  Space  between  .rows   

B.  Space  between  kernels  at  the  cob 
Percentage  of  corn  to  cob  


Butts 


5 


11. 


15 


Total 


100 


SUGGESTIONS  AS    TO  USE    OF  SCORE  CARD  ON 


1.  The  deficiency  and  excess  in  length  of  the  ears  that 
do  not  conform  to  the  standard  for  the  variety  shall  be  ad- 
ded together  and  a  cut  of  one  point  made  for  each  inch 
thus  secured.  For  the  Mosby  corn  the  standard  length 
shall  le  8  inches. 

2.  The  deficiency  and  excess  in  circumference  of  all  the 
ears  that  do  not  conform  to  the  standard  for  the  variety 
shall  be  added  together,  and  for  every  two  inches  thus  se- 
cured u  cut  of  one  point  shall  be  made.  The  standard  cir- 
cumference, taken  at  one-third  the  distance  from  butt  to 
tip,  in  the  Mosby  corn  fehall  be  6  inches. 

3.  The  shape  of  the  ear  in  the  standard  is  such  that  the 
proportion  between  length  and  circumference  is  the  same 
as  4  to  3.    Cut  each  ear  that  is  oflf,  1*2  point. 

4.  For  kernels  off  in  color,  i.  e.,  yellow  in  the  case  of 
Mosby  corn,  cut  1-4  point  for  each  two  kernels.  That  is  for 
6  yellow  kernels,  cut  the  ear  34  point. 

5.  For  a  red  cob  in  Mosby  corn  cut  each  ear  2  points. 

6.  Vitality  is  indicated  finally  by  the  germination  test, 
but  this  is  out  of  the  question  for  score  card  purposes. 
The  ears  should  be  well-matured,  firm  and  sound.  For  each 
ear  that  is  off  cut  1-2  point. 


MOSRY  CORN. 
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9.  The  kernels  should  be  of  uniform  shape  and  true  to 
the  type.    For  each  ear  that  is  off  cut  1-2  point. 

10.  The  kernels  should  be  so  shaped  that  their  edges 
touch  from  tip  to  crown.  Cut  1-2  point  for  each  two  ker- 
nels not  so  shaped. 

11.  The  proportion  of  corn  to  ear  should  be  from  85  to 
90  per  cent,  in  the  case  of  the  Mosby  com.  For  every  per 
<eut  below  this  standard  cut  the  exhibit  1-2  point. 

TESTING  THE  VITALITY  OF  SEEJD  CORN. 

This  should  never  be  neglected  for  the  breeding  plot,  and 
would  prove  of  great  value  eyen  in  the  general  fields.  When 
we  remember  that  15  to  20  ears  should  give  plenty  of  corn 
to  plant  an  acre,  we  see  that  the  time  and  labor  to  test 
enough  corn  for  even  large  fields  is  not  very  great.  It  will 
certainly  pay  in  better  stands  of  corn  and  larger  yields. 
The  method  is  simple  and  requires  no  expensive  apparatus. 
A  box  should  be  made  12  by  18  inches  inside  and  about  3 
inches  deep.  Do  not  make  this  water  tight.  At  the  bot- 
tom of  this  place  two  thicknesses  of  canton  flannel  mois- 
tened with  water.  The  upper  side  of  t^his  cloth  should  be 
marked  off  into  squares  2  inches  square  with  a  lead  pencil 
These  squares  should  be  numbered  from  1  to  54.  Now  from 
the  ears  numbered  in  the  same  manner  remove  six  kernels 
as  follows:  Near  the  base  of  the  ear  remove  two  kernels 
on  opposite  sides  of  the  ear.  Near  the  tip  select  two  ker- 
nels also  on  opposite  sides  of  the  ear  and  directly  above 
those  previously  removed.  Then  from  near  the  middle  of 
the  ear  remove  two  kernels  from  opposite  side  of  the  ear 
but  at  right  angles  with  the  kernels  already  removed .  These 
isix  kernels  are  to  be  placed  with  the  germ  up  in  the  square 
havin«^  the  same  number  as  that  on  the  ear.  Proceed  in 
this  manner  until  all  the  ears  have  had  samples  taken  for 
the  test.  Then  cover  the  kernels  with  two  thicknesses  of 
canton  flannel.  Sprinkle  with  water  and  cover  the  box 
with  a  piece  of  glass.  Ordinarily  no  more  water  will  be 
needed.  But  if  so  it  should  be  simply  sprinkled  over  the 
tipper  piece  of  cloth.   At  the  end  of  six  days  examine  the 
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kernels  by  carefully  removing  the  upper  cloth.  Ears  whose 
kernels  have  not  given  a  good  strong  sprout  should  be  dis- 
carded. If  any  ears  must  be  discarded  select  others  to 
take  their  places  and  proceed  to  test  their  vitality. 

SHEI,LINQ  CORN  FOR  PLANTING. 

To  feecure  the  corn  from  the  breeding  ears  for  planting 
first  discard  the  tip  and  butt  kernels.  Then  remove  all  the 
balance  of  the^corn  with  the  exception  of  two  adjacent  rows 
which  are  to  be  left  as  a  means  of  telling  at  any  time  the 
character  of  the  ear  and  its  kernels.  This  ear  should  be 
tagged  with  a  number  so  that  it  may  be  told  at  any  time. 
These  samples  should  be  stored  where  they  will  not  be  in- 
jured. The  corn  should  be  placed  in  a  paper  sack  until 
wanted  for  planting,  so  that  there  is  no  danger  of  mixins: 
it  with  the  corn  from  other  ears. 

BREEDING  PLOT. 

This  should  be  the  best  and  most  uniform  piece  of  ground 
on  your  farm,  and  be  isolated  to  prevent  the  pollination  of 
any  of  the  silks  by  foreign  pollen.  The  other  details  as  to 
planting  and  care  of  the  breeding  plots  have  already  been 
described. 

MULTIPLYING  PLOT. 

After  selecting  the  breeding  ears  for  the  next  year  all 
the  remaining  good  ears  should  be  saved  to  be  planted  in 
the  multiplying  plot.  Place  this  plot  where  no  foreign  pol- 
len can  reach  it.  The  corn  from  this  field  is  to  be  selected 
and  planted  the  following  year  in  the  general  field  as  fol- 
lows : 

1908  1909  1910 

c  B.  P. 

(  B.  P.  ] 

B.  P.]  ^  M.P. 

(  M.  P.  G.  F. 

In  this  diagram  B.  P.  stands  for  the  breeding  plot,  M. 
P.  for  the  multiplying  plot,  and  G.  1'.  for  the  general 
field.  j 
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THE  FUTURE  OF  CORN    BREEDING  IN  ALABAMA. 

There  is  no  doubt  that  corn-breeding  will  in  the  near  fu- 
ture occupy  much  more  attention  at  the  hands  of  Alabama 
farmers  than  at  present.  To  the  man  who  engages  in  it  now 
with  the  determination  to  produce  the  best  type  of  corn 
possible  this  field  of  work  offers  good  returns  on  the  time 
and  money  invested.  Not  only  will  the  individual  corn- 
breeder  secure  higher  yields,  but  there  is  a  fine  chance  to 
dispose  of  high-grade  seed  corn  when  it  is  backed  by  good 
honest  work  and  detailed  records  as  to  pedigree.  The  time 
is  coming  when  more  and  more  people  will  demand  seed  corn 
on  the  ear  and  from  fields  that  have  given  high  yields.  We 
should  be  glad  to  enter  into  correspondence  with  all  per- 
sons interested  in  this  line  of  work,  and  stand  ready  to  offer 
the  best  suggestions  we  have  on  the  subject. 

LITERATURE  OF  CORN  BREEDING. 

The  following  list  includes  some  of  the  more  important 
publications  of  the  Experiment  Stations  and  United  States 
Department  of  Agriculture  that  should  be  read  by  farmers 
who  desire  to  undertake  work  along  this  line.  Publications 
referring  particularly  to  sweet  corn  are  omitted: 
Card,  F.  W. 

1906.  Corn  Selection.  Bull,  R.  Is.  Exp.  Stat.  116: 
1-35.  Fig.  1-9. 
Davenport,  E. 

1906.  Methods  of  testing  variability  in  corn.  Circ. 
Ill  .Exp.  Stat.  101 :1.7. 

Davenport,  E.,  and  Rietz,  H.  L. 

1907.  Type  and  variability  of  Indian  corn.  Bull.  111. 
Exp.  Stat.  119:1-29. 

Crosthwait,  G.  A. 

1907.  Indian  corn.  Its  production  and  improvement. 
Bull.  Idaho  Exp.  Stat.  57:1-59.  plate  1-11. 
Duvel,  J.  W.  T. 

1906.  The  germination  of  seed  corn.  Farmers'  Bulle- 
tin 253;1-16.  fig.  1-4. 
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East,  E.  M. 

1906.  The  improvement  of  corn  in  Connecticut.  BulL 
Conn.  Exp.  Stat.  152 :1-21. 

Hartley,  CP. 

1903.  Improvement  of  corn  by  seed  selection.  Year- 
book  U.  S.  Dept.  Agr.  1902:539-552.  plate^ 
71-77. 

1904.  Corn  Growing.  Farmers'  Bulletin  199:1-31.  fig^ 
1-23. 

1905.  The  production  of  good  seed  corn.  Farmers^ 
Bulletin  229:5  20.  fig.  1-10. 

Hay  ward,  H.,  and  Jackson,  H.  S. 

1907.  A  study  of  Delaware  seed  corn  with  some  sug- 
gestions for  its  improvement.  Bull.  Del.  Exp^ 
Stat.  77:1-16.  fig.  110. 

Holden,  P.  G. 

1902.  Storing  and  purchasing  seed  corn.  Press  BulL 
Iowa  Exp.  Stat.  4pp. 

1903.  Selecting  and  preparing  seed  corn.  Bull.  Iowa- 
Exp.  Stat.  68. 

1904.  Selecting  and  preparing  seed  corn.  Bull.  Iowa. 
Exp.  Stat.  77. 

1905.  Selecting  and  preparing  seed  com.  Bull.  Iowa 
Exp.  Stat.  77. 

Hopkins,  C  .G. 

1898.  The  chemistry  of  the  corn  kernel.  Bull.  IlK 
Exp.  Stat.  53. 

1899.  Improvement  in  the  chemical  composition  of 
the  corn  kernel.  Bull.  111.  Exp.  Stat.  55. 

1902.  Methods  of  corn  breeding.  Bull  111.  Exp^ 
Stat.  82. 

Hopkins,  C.  G.,  Smith,  L.  H.,  and  East,  E.  M. 

1903 .  •  The  structure  of  the  corn  kernel  and  the  con> 

position  of  its  different  parts.  Bull.  111.  Exp. 
Stat.  87. 

1903.  Corn  experiments  in  Illinois.  Circ.  111.  Exp 
Stat.  66. 
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1905.  Directions  for  the  breeding  of  corn,  including 
methods  for  the  prevention  of  in-breeding.  Bull. 
111.  Exp.  Stat.  100. 
Hume,  A.  N. 

1904.  The  testing  of  corn  for  seed.  Bull.  III.  Exp. 
Stat.  96. 

Miller,  M.  F. 

1905.  Suggestions  for  Missouri  com  growers.  Circ. 
of  Inform.  Mo.  Exp.  Stat.  19. 

Scherffius,  W.  H. 

1905.  A  method  of  selecting  seed  corn.  2.  A  chemical 
study  of  the  composition  of  a  number  of  va- 
rieties of  Kentucky  corn.  Bull.  Ky.  Exp. 
Stat.  122. 

Scofield,  C.  S. 

1903.  The  commercial  grading  of  corn.  Bull.  Bur. 
Plant  Industry  U.  S..Dept.  Agr.  41. 

Shamei,  A.  D. 

1901.  Seed  corn  and  some  standard  varieties  for  Il- 
linois. Bull.  111.  Exp.  Stat.  63. 

Shoesmith,  V.  M. 

1906.  The  study  of  corn.  Bull.  Kan.  Exp.  Stat.  139. 
Smith,  L.  H. 

1904.  Directions  for  the  breeding  of  corn.  Circ.  111. 
Exp.  Stat.  74. 

Soule,  A.  M. 

1904.  Increasing  the  yield  of  corn.  Bull.  Tenn  Exp. 
Stat.  17-2. 

Tucker,  G.  M. 

1902.  Corfi  improvement  for  Missouri.  Bull.  Mo. 
Exp.  Stat.  59. 

Walls,  E.  P. 

1905.  The  influence  of  the  size  of  the  grain  and  the 
germ  of  corn  upon  the  plant.  Bull.  Md.  Exp. 
Stat.  106. 

Webber,  H.  J. 

1905.  Selection  and  care  of  seed  com.  Farmers'  Bul- 
letin 229:  21-23. 

Wiancko,  A.  T. 

1905.  Corn  improvement  in  Indiana.  Bull.  Ind. 
Exp.  Stat.  105. 

1906.  Corn  improvement.    Bull.  Ind.  Exp.  Stat.  110. 


Digitized  by 


24 


Willard,  J.  T. 

1902.  Analyses  of  corn,    with  reference    to  its  im- 
provement. Bull.  Kans.  Exp.  Stat.  107. 

Williams,  C.  B. 

1903.  ImprovemeBt  of  corn  by  seed  selection.  BulL 
N.  Car.  State  Bd.  Agr.  24-9. 

1906.  Selecting  seed-corn  for  larger  yields.  Bull.  N. 
Car.  State  Bd.  Agr.  27-8. 
Williams,  C.  G. 

1903.  The  com  crop.  Bull.  Ohio  Exp.  Stat.  140. 

1905.  Pedigreed  seed  corn.  Circ.  Ohio  Exp.  Stat. 
42. 

1906.  Experiments    with  com.    Circ.  Ohio  Exp. 
Stat.  53:1-11. 

1907.  Com  breeding  and  registration.  Circ.  Ohio 
Exp.  Stat.  66. 

1907.  The  selection  of  seed  corn.  Circ.  Ohia  Exp. 
Stat.  71. 

Wing,  D.  C. 

1904.  The  improvement  of  corn  in  Pennsylvania. 
Bull.  Dept.  Agr.  Penn.  133. 

Schulte,  J.  I. 

1907.  Cora-breeding  work  at  the  Experiment  Sta- 
tions. Yearbook  U.  S.  Dept.  Agr.  1906:279- 
294. 

Soule,  A.  M.,  and  Vanatter,  P.  O. 

1907.  The  improvement  of  corn.  Bull.  Va.  Exp. 
Stat.  165. 


Plate  1.  Individuality  of  the  ear  as  shown  by  differences 
in  height  of  the  stalk  during  the  season .  Note  particu- 
larly the  low  row  in  the  center  of  the  field . 

Plate  2.  Funk's  Yellow  Dent  corn  grown  by  Punk  Broth- 
ers of  Bloomington,  Illinois.  Note  the  great  uniformi- 
ty of  the  ears. 

Plates  3  to  7-  inclusive.  Showing  the  ears  in  the  ancestry 
of  the  ten  best  ears  grown  in  the  breeding  plot  during 
1907.  The  ears  marked  with  number^  in  five  hundred 
were  grown  in  1905,  those  marked  in  six  hundreds  were 
grown  in  1906,  and  those  marked  in  seven  hundreds 
were  grown  in  1907.  Ear  702  was  from  row  42  of 
1907,  and  this  in  turn  from  row  37  of  1906.  Each  hor- 
izontal series  of  three  ears  is  similarly  related. 
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FEEDS  SUPPLEMENTARY  TO  CORN    FOR  SOUTH- 
ERN PORK  PRODUCTION. 


By 

D.  T.  GrAY^  J.  F.   DUGGAR^  J.  W.  RiDGBWAY. 

SUMMARY. 

1.  This  bulletin  records  a  summary  of  three  years'  work 
in  swine  production,  in  which  90  hogs  have  been  used. 

2.  The  object  in  presenting  this  bulletin  is  to  get  to- 
gether the  three  years'  work  so  as  to  make  a  comparison 
betweeu  finishing  hogs  upon  com  alone  and  finishing  them 
upon  com  supplemented  with  either  green  crops  or  con- 
centrates. 

3.  When  corn  was  used  alone  as  a  ration  for  fattening 
hogs  both  the  daily  gains  and  the  financial  outcome  were 
unsatisfactory.  Money  was  lost  in  every  case  where  corn 
was  fed  without  a  supplement. 

4.  When  corn  was  supplemented  with  a  partial  ration 
of  cotton  seed  meal  the  daily  gains  and  the  financial  out- 
come ^ere  satisfactory.  Four  deaths  occurred  as  a  resulv 
of  the  use  of  cotton  seed  meal,  hut  these  deaths  did  not 
occur  while  the  animals  were  eating  the  meal.  All  of  the 
deaths  have  occurred  soon  after  the  animals  were  taken  off 
of  cotton  seed  meal  and  placed  upon  a  ration  which  con- 
tained no  cotton  seed  meal.  This  suggests  the  idea  that 
cotton  seed  meal  may  be  stimulating  in  its  effects — 'similiar 
to  the  action  of  certain  drugs — and  when  it  is  removed 
•suddenly  from  the  animals  that  death  may  occur  through 
depression. 

5.  Tankage,  a  packing  house  by-product,  proved  to  be 
an  exceedingly  satisfactory  feed  to  supplement  corn.  In 
fact,  it  was  almost  as  satisfactory  as  cotton  seed  meal, 
and  it  has  the  advantage  over  cotton  seed  meal  in  that 
there  is  no  danger  in  feeding  it. 

6.  When  corn  was  supplemented  with  a  ration  of  one- 
half  cowpeas  (the  seed)  the  results  were  more  satisfactory 
than  Axhen  com  was  used  alone,  valuing  the  cowpeas  at 
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80  cenu  per  bushel.  The  peas  were  used  profitably  until 
they  reached  a  price  of  fl.05  per  bushel. 

7.  As  a  whole,  peanut  pasture  was  found  to  be  more 
useful  than  any  other  pasture  tried.  Notwithstanding  the 
fact  that  the  peanut  pastures  were  not  good  two  years  out 
of  the  three  they  still  gave  excellent  results.  Pork  was 
made  at  a  good  profit  when  peanut  pasture  was  used  in 
conjunction  with  corn. 

8.  Mature  sorghum  pasture  has  very  little  to  recom- 
mend it  as  a  feed  for  fattening  swine.  Both  the  gains  and 
the  financial  outcome  were  unsatisfactory. 

When  the  sorghum  was  cut  and  carried  to  the  hogd  the 
results  were  better  than  when  the  hogs  were  made  to  graze 
the  crop. 

9.  The  expense  of  extracting  the  juice  from  the  sorghum 
and  fLH?ding  the  juice  only  prohibits  its  use  in  this  way, 
although  excellent  daily  gains  were  made.  In  no  case  was 
the  juice  found  to  be  worth  more  than  1.8  cents  a  gallon 
as  a  feed  for  hogs. 

10.  Soy  bean  pasture  ranked  second  to  peanut  pasture 
as  a  supplement  to  corn. 

11.  Chufa  pasture  was  not  found  to  be  as  good  as  either 
peanuts  or  soy  bean  pasture. 

12.  The  average  daily  gains  were  as  follows :  corn  alone, 
.69  of  a  pound ;  corn  2-3  of  the  ration  plus  cotton  seed  meal 
1-3,  1.04  pounds;  corn  9-10  plus  tankage  1-10,  1.04  pounds; 
corn  1-2  plus  cowpeas  1-2,  .94  pounds:  corn  plus  peanut 
pastur?,  1.01  pounds;  corn  plus  sorghum  pasture,  .37 
pound;  corn  2-3  plus  cotton  seed  meal  1-3  plus  peanut 
pasture,  1.00  pound;  corn  2-3  plus  cotton  seed  meal  1-3 
plus  K»rghum  pasture,  .46  of  a  pound;  corn  plu^i  chufa 
pasture,  .72  of  a  pound;  com  plus  soy  bean  pasture,  1.02 
poundc:  corn  2-3  plus  cotton  seed  meal  1-3  plus  soiled 
(cut  sorghum),  .75  of  a  pound. 

13.  The  cost  of  one  hundred  pounds  gain  in  each  case, 
when  the  cost  of  putting  in  and  cultivating  the  pasture 
^ops  was  not  taken  into  consideration,  was  as  follows: 
vOrn  alone,  f 7.63 ;  corn  2-3  plus  cotton  seed  meal  1-3,  f5.75 ; 
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corn  l»-10  plus  tankage  1-10,  |5.18;  corn  1-2  plus  cowpeas 
1-2,  fn.ll;  corn  plus  peanut  pasture,  |2.28;  corn  plus  sor- 
ghum pasture,  |5.46,  com  2-3  plus  cotton  seed  meal  1-3 
plus  iK»anut  pasture,  fl.97;  corn  2-3  plus  cotton  seed  meal 
1-3  plus  sorghum  pasture,  f4.85;  com  plus  chufa  pasture, 
13.81;  corn  plus  soy  bean  pasture,  |1.96;  corn  2-3  and 
cottoa  seed  meal  1-3  plus  soiled  sorghum,  f3.39. 

14.  The  cost  of  one  hundred  pounds  gain  in  each  case, 
when  the  cost  of  putting  in  and  cultivating  the  pasture 
crops  was  counted  against  the  gains,  was  as  follows :  com 
alone,  |7.63;  corn  2-3  plus  cotton  seed  meal  1-3,  |5.75; 
corn  9-10  plus  tankage  1-10,  |5.18;  corn  1-2  plus  cowpeas 
1-2,  15.11;  corn  plus  peanut  pasture,  f3.20;  com  plus  sor- 
ghum pasture,  |11.90;  corn  2-3  plus  cotton  seed  meal 
1-3  plus  peanut  pasture,  f2.14;  com  2-3  plus  cotton  seed 
meal  i-3  plus  sorghum  pasture,  |7.79;  corn  plus  chufa 
pasture,  f8.89;  com  plus  soy  bean  pasture,  |2.74;  corn  2-3 
plus  wtton  seed  meal  1-3  plus  soiled  sorghum,  $4.86. 

15.  When  hogs  have  been  grazing  a  green  crop  it 
usually  pays  to  inclose  and  feed  them  in  a  dry  lot  for  a 
short  ].»eriod  after  the  crop  is  exhausted. 

16.  When  com  was  fed  alone  but  48  cents  was  realized 
upon  each  bushel  of  corn  used.  The  way  to  secure  a  better 
price  for  the  corn  is  to  feed  it  in  _ combination  with  some 
other  feed. 

17.  W^hen  hogs  sell  for  from  5  to  7  cents  a  pound  live 
weight  the  farmer  cannot  afford  to  sell  his  com  for  70 
cents  a  bushel. 

INTRODUCTORY. 
While  Alabama  produces  a  portion  of  the  pork  that  her 
X)eople  consume  she  falls  far  short  of  meeting  home  de- 
mands. Much  of  the  pork  we  use  is  made  in  Illinois,  Iowa, 
Ohio,  and  other  northern  states.  It  costs  the  farmer  as 
much,  and  perhaps  more,  in  those  states  to  produce  a 
pound  of  pork  than  the  same  pound  would  cost  if  produced 
by  th'i  Alabama  farmer;  under  present  conditions  our  peo- 
ple pay  those  northern  farmers  a  good  profit  upon  their 
pork-making  operations  and  in  addition,  pay  heavy  freight 
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rates  1o  get  the  meat  transferred  to  the  South.  It  is  no 
uncommon  sight  to  see  the  Alabama  farmer  hauling  to 
his  country  home  meat  killed  in  Chicago.  This  meat 
costs  from  10  to  12.5  cents  at  present  prices — and  it  is  a 
cheap  quality  of  meat  at  that.  The  Alabama  farmer 
could  have  made  that  pork  upon  his  own  farm  for  about 
one-half  the  above  expense,  and  by  the  judicious  use  of 
supplementary  feeds,  could  have  the  meat  for  at  least  one- 
third  of  what  he  must  pay  for  it  at  the  grocer's  store. 
Besides  getting  the  meat  cheaper,  thus  saving  his  money,  he 
would  have  upon  his  table  first  class  hams,  ribs,  and  chops 
instead  of  the  poorer  quality  of  side  meat. 


These  experiments  were  planned  with  a  three-fold  object 
in  view 

1.  To  compare  finishing  hogs  upon  corn  alone  (the 
usual  method  followed  in  the  South)  with  finishing  them 
upon  corn  supplemented  in  some  cases  with  a  concentrated 
feed  and  in  some  cases  with  green  crops. 

2.  To  study  the  efficiency  of  different  feeds,  or  combi- 
nations of  feeds,  in  hardening  the  flesh  of  hogs  after  it  has 
been  i^ndered  soft  as  a  result  of  the  animals  grazing 
peanuts. 

3.  To  study  the  effect  of  different  feeds — ^with  special 
reference  to  cotton  seed  meal — upon  the  strength,  chemical 
composition,  and  histology  of  the  bones. 

The  first  object  only  is  dealt  with  in  this  bulletin.  The 
other  two  will  receive  consideration  in  a  later  report. 


This  report  is  based  upon  three  years'  experimentation 
and  can  be  considered  only  as  a  report  of  the  progress  of 
the  wv^rk.  Ninety  hogs  have  been  used  during  these  three 
years,  divided  into  numerous  lots — six  lots  each  year. 
While  definite  conclusions  could  not  be  drawn  from  the 
data  collected  through  the  use  of  so  few  animals  in  a  single 
year's  work,  yet  the  test  has  been  repeated  in  many 
respects  the  third  year,  so  the  conclusion  drawn  can  be 
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regarded  as  fairly  accurate  and  trustworthy.  The  hogs 
used,  while  perhaps  somewhat  better  in  quality  than  the 
average  hogs  of  the  state,  can  be  considered  about  equal 
to  the  animals  which  our  best  farmers  keep  upon  their 
farms.  They  were  picked  up  from  neighboring  farmers 
around  Auburn,  and  all  of  the  animals  had  some  improved 
blood  :n  them.  This  improved  blood  consisted  largely  of 
Poland- China  or  Berkshire  blood;  there  were  also  a  few 
Yorkshire  grades.  A  few  of  the  animals  showed  close  kin- 
ship to  the  "razor  backs."  At  the  beginning  of  the  test 
they  averaged  something  like  seventy  pounds  in  weight, 
and  probably  averaged  five  months  in  age. 

Quarters. 

The  pigs  which  were  fed  upon  concentrates  only  were 
confined  in  dry  lots  which  had  a  good  open  shed  across  one 
end  which  afforded  them  protection  from  both  the  hot  sun 
and  the  cold  rains.  These  lots  were  about  30  by  100  feet  in 
size.  The  hogs  which  were  running  upon  a  pasture  crop 
were  confined  upon  these  crops  by  means  of  a  moveable 
fence  (or  hurdles) ;  these  lots  were  also  afforded  shelter 
from  the  hot  sun  by  means  of  trees  and  bushes  or  by 
artificial  structures.  All  the  pigs  in  all  cases  were  made 
comfortable.  When  the  pigs  were  grazing  a  green  crop,  in 
some  cases  they  were  given  the  run  of  but  a  small  area 
at  a  time,  and  the  hurdles  were  then  moved  forward  on  a 
new  area,  but  in  other  instances  the  whole  area  was  fenced 
in  and  the  animals  given  the  privilege  of  running  upon  the 
whole  area  at  one  time.  There  is  perhaps  a  smaller 
waste  when  but  a  small  area  is  grazed  at  a  time,  but  the 
labor  in  moving  the  fence  is  not  inconsiderable  if  the  areas 
are  made  too  small. 

Division  Into  Lots. 
Each  year  when  the  pigs  were  brought  to  the  Animal 
Industry  farm  the  whole  lot  was  put  under  similiar  con- 
ditions a  sufficient  length  of  time  to  establish  uniformity, 
after  which  time,  they  were  carefully  divided  into  six  lotii 
as  nearly  equal  as  possible  in  quality,  age,  size,  weight,  sex 
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and  breed  with  previous  condition  and  raising  taken  into 
consideration. 


All  of  the  lots  were  fed  twice  daily  throughout  the  en- 
tire tests,  as  nearly  as  possible  at  the  same  hour  each  day, 
so  as  to  avoid  producing  restlessness  among  the  pigs. 
With  ihe  exception  of  the  year  1905-'06  the  corn  was  ground 
and  fed  in  a  slop.  When  the  corn  was  fed  with  other  con- 
centrates the  two  were  always  mixed  together  and  fed  as  a 
slop.  During  the  years  1905-'06  and  1906-'07  the  cotton 
seed  meal  was  always  fermented,  or  soured,  twenty-four 
hours  before  feeding,  but  during  the  last  year,  1907-'08,  it 
was  taken  directly  from  the  sacks,  mixed  with  the  corn 
meal,  and  given  to  the  hogs.  Those  rations  which  contain- 
ed cotton  seed  meal  were  fed  in  a  very  thin  slop — in  fact 
so  thin  that  the  animals  could  drink  the  feed  rather  than 
eat  it.  It  was  soon  learned  that  when  the  cotton  seed  meal 
was  fed  in  an  exceedingly  thin  slop  that  the  pigs  always 
maintained  a  keen  appetite  for  the  feed,  no  matter  how 
long  chey  were  kept  on  the  feed,  but  when  the  ration  was 
placed  before  them  in  a  dough  state  it  would  be  but  a  few 
days  until  the  whole  pen  would  "go  off  feed". 

All  green  crops  used  by  the  hogs  were  gathered  by  the 
hogs  themselves,  except  in  one  case  in  1905-'06  where  sor- 
ghum was  cut  and  carried  to  one  lot  confined  in  a  pen  in 
order  that  a  comparison  might  be  made  with  sorghum 
grazed  and  sorghum  fed  in  a  dry  lot  (soiled). 

All  the  lots  at  all  times  had  a  mixture,  consisting  of 
salt,  coal  and  lime,  before  them.  It  was  very  noticeable 
that  those  pigs  upon  corn  alone  ate  much  more  of  this 
mixture  than  did  the  other  lots. 

Tha  quantity  of  food  given  those  pigs  which  were  con- 
fined in  the  lots  was  gauged  by  their  appetites,  the  object 
being  to  give  each  lot  all  it  would  eat  up  clean  and  still 
retain  the  appetite.  The  lots  which  received  a  green 
ration  in  addition  to  the  grain  were  not  given  a  full  grain 
ration.  Such  lots  received  a  grain  ration  equal  to  two 
per  cent  of  the  total  live  weight  of  the  lot;  for  instance,  if 
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a  certain  lot  weighed  800  pounds  the  daily  grain  ration 
would  have  been  16  pounds.  Thus  the  lots  on  pasture  crops 
received  what  may  be  considered  about  half  a  full  ration 
of  coQcentrated  food. 

The  Pasture  Crops. 

The  sorghum  crops  were  as  good  each  year  as  they 
could  be  expected  to  be  when  grown  upon  poor  sandy 
soils.  The  sorghum  was  grown  in  drills  and  cultivated. 
The  yields,  green  weight,  averaged  about  eight  tons  to  the 
acre.  The  hogs  were  turned  upon  the  pasture  just  about 
the  time  the  juice  began  to  sweeten — or  about  the  time  the 
heads  began  to  turn  black,  when  the  sorghum  plants  were 
usually  5  or  6  feet  high.  It  was  hard  work  for  the  hogs 
to  graze  the  sorghum  as  the  juice  was  secured  so  slowly 
by  them  that  they  were  never  satisfied;  so  they  put  in 
praticclly  all  their  time  riding  down  the  stalks  and  chew- 
ing the  cane;  this  is  not  conducive  to  rapid  and  economi- 
cal gains.  The  peanut  crops  were  not  as  good  as  the  sor- 
ghum crops.  In  1905-'06  there  was  practically  a  full  stand 
and  yield  of  peanuts.  In  1906-^07  there  was  a  very  poor 
stand  and  not  more  than  a  40  percent  yield.  In  1907-  08 
the  yieJd  and  stands  were  even  poorer  than  the  previous 
year.  The  poor  stands  and  yields  were  largely  due  to 
the  fact  that  labor  could  not  be  secured  to  work  the  crops 
after  they  were  put  in. 

The  chufa  crop  was  an  average  crop,  and  the  soy  bean 
stand  was  not  far  below  the  average,  but  the  yield  was 
cut  down  somewhat  on  account  of  the  extremely  dry 
weather  just  at  the  time  the  beans  were  maturing,  so  that 
they  finally  yielded  about  70  per  cent  of  a  normal  crop. 
The  hogs  were  turned  upon  the  9oy  beans  two  weeks  before 
the  beans  were  matured  enough  to  be  eaten,  so  for  the  first 
two  wet*kd  the  animals  ate  nothing  but  the  leaves  in  addi- 
tion to  the  corn  they  received;  the  records  show  that  the 
animals  made  satisfactory  gains  even  these  first  two  weeks. 

Periods. 

Each  year's  work  was  divided  into  periods  because  the 
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nature  of  the  work  required  that  it  be  thus  divided,  as  one 
of  the  main  points  was  to  study  the  effect  which  different 
feeds  might  have  upon  the  melting  point  of  the  lard  when 
following  other  feeds,  as  peanuts.  The  first  year's  test, 
1905-'06,  was  divided  into  two  periods.  The  two  following 
years'  worit  were  divided  into  three  periods  each.  Each 
perioJ  varied  in  length  from  twenty-eight  to  fifty  days, 
thus  making  each  full  experiment  from  ninety  to  one  hun- 
dred and  ten  days  in  length. 


At  the  end  of  each  period  one  animal  from  each  lot  was 
slaughtered  and  careful  notes  collected  upon  the  dressed 
weights,  appearance  of  the  carcaases,  the  rapidity  and  the 
extent  of  the  "setting",  the  appearance  and  weights  of 
the  internal  organs,  etc.  Samples  of  fat  were  taken  from 
each  carcass  and  turned  over  to  the  chemist,  Professor 
Hare,  who  made  melting  point  determinations,  and 
further  studies  to  learn  the  effect  of  different  feeds  upon 
the  fat  of  swine.  The  fifth,  six,  and  seventh  ribs  were  also 
taken  from  each  animal  slaughtered  with  a  view  to  making 
a  chemical  and  histological  study  of  the  effect  of  the 
various  feeds  upon  the  animal  frame  work. 


The  animals  were  all  sold  to  either  the  Auburn  or  Ope- 
lika  butchers  at  five  cents  per  pound  live  weight.  If  they 
could  have  been  placed  upon  the  Montgomery  or  New 
Orleans  market  they  would  have  brought  from  six  to  aeven 
and  one-half  cents  per  pound  live  weight.  The  majority 
of  the  pigs  at  the  beginning  of  the  test  were  purchased  at 
a  cost  of  five  cents  per  pound,  so  under  local  conditions 
there  was  no  margin  of  profit  between  the  buying  and 
the  selling  prices. 


In  working  out  the  financial  statement  which  follows^ 
the  following  values  were  placed  upon  the  feeds  : 
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Corn  

Cowpeas  

Cotton  Seod  Meal  .. 
Tankage  


70  eta.  per  bushel, 
80  ctB.  per  buahel, 
25  dollars  per  ton, 
40  dollars  per  ton. 


As  a  rule  there  has  been  no  expense  charged  against  the 
gains  made  by  the  hogs  as  a  result  of  putting  in  and 
working  the  green  crops.  This  varies  so  much  in  different 
localities  that  figures  would  be  of  very  little  value.  But 
to  give  an  approximation  of  what  it  would  cost  to  make 
a  pound  of  pork  when  the  crops  are  charged  against  the 
animals  the  cost  has  been  worked  out  for  the  conditions 
existing?  here  upon  the  station  farm  (see  table  17  page  61). 
It  has  been  considered,  in  this  bulletin,  that  the  cost  of 
putting  in  and  cultivating  the  crop  was  offset  by  the  good 
done  the  soil  by  having  the  pigs  graze  over  it  and  drop  the 
manure.  This  is  not  merely  an  assumption;  it  has  been 
experimentally  proven  that  where  hogs  on  a  partial  ration 
of  concentrates  have  been  permitted  to  graze  over  an  acre 
of  green  crops,  that  the  increase  yield  in  the  cotton  crop 
following  the  next  year  alone  was  195  pounds  of  seed  cot- 
ton, and  the  second  year's  increase,  due  to  the  grazing  two 
years  before,  was  183  pounds  of  seed  cotton. 


The  feeding  tests  here  reported  were  conducted  at  differ- 
ent times  throughout  the  year  1905-^06,  1906-'07,  1907-'08. 
With  Ihe  exception  of  the  first  year  the  general  plan  wap 
to  begin  the  work  in  August  or  the  first  part  of  September 
and  carry  some  of  the  lots  from  35  to  50  days  upon  various 
concentrated  feeds  and  the  other  lots  on  Borghum,  as 
sorghuLi  comes  on  earlier  in  the  summer  than  do  the  pea- 
nuts. During  the  year  1907-'08  both  soy  beans  and  sor- 
ghum were  used  as  green  crops  during  the  first  period. 
After  the  first  period  the  peanuts  were  ready  to  use  and 
the  lots  were  transferred  from  the  sorghum  and  the  soy 
bean  pastures  to  the  peanut  pasture.  The  peanut  pasture 
was  exhausted  in  from  28  to  35  days,  after  which  time  the 
lots  were  all  brought  in  and  fed  in  dry  lots  upon  concen- 
trates only,  for  a  finishing  period  of  28  days.  The  follow- 
ng  tabulated  statement  displays  the  plan  of  the  work : 
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Table  1.    General  Outline  of  the  Experiments. 


1905-6 

No. 
Lot 

Ration  and  Date 

Period  1, 

Period  2  (60  days) 
Sept.  21-Nov.  10 

Period  3  (35  days) 
Nov.  10-Dec  15 

1 

2 
3 

4 

5 
6 

Peanut  pasture 

Corn 
Peanut  pasture 

C:>m 
Peanut  pasture 

Coin  2-3 

C.  S.  Meal  1-3 
Sorghum  juice 

Cowpeas  2-3 

Corn  1-3 
Cowpeas  2-3 

Corn  1-3 
Corn  only 

Corn  onlj- 

Corn  2-3 

C.  S.  Meal  1-3 
Corn  2  3 

C.  S.  Meal  1-3 

Sorghum  Juice 
C  owpeas  1-3 
Corn  2-3 

Cowpeas  1-3 
Corn  2-3 

Corn  only 

1906-7 

Period  1  (49  days) 
Auflf.  8-Sept  26 

Period  2  (28  days) 
Sept.  26-Oct.  24 

Period  3  (36  davs) 
Oct.  24-Nov.  28 

1 

2 

3 
4 

5 
6 

Cut  sotg^hum 

Corn  2-3 

C.  S  Meal  1-3 
Grazed  sorghum 

Corn  2-3 

C.  S.  Meal  1-3 
Corn  2-3 

C.  S.  Meal  1-3 
Sorj^lium  juice 

Corn  2-3 

C.  S.  Meal  1-3 
Corn  2-3 

C.  S.  Meal  1-3 
Corn  only 

Peanut  pasture, 
Corn 

« 1          «(  it 

«i          («  <« 

Chufa  pasture 
Corn 

Corn  2-3 

C  S.  Meal  1-3 
Corn  only 

Corn  only 

Corn  2-3 
C.  S.  Meal  1-3 

Corn  2-3 

C.  S.  Meal  1-3 
Japan  cane 

Com  2-3 

C.  S.  Meal  1-3 
Corn  2-3 

C.  S.  Meal  1-3 
Corn  only 

1907-8 

Period  1  (35  days) 
Sept  6-Oct.  11 

Period  2  (28  days) 
Oct  11 -No?.  8 

Period  3  (28  days) 
Nov.  8-nec.  6 

1 
2 

3 
4 

5 
6 

Soy  bean  pasture 

Corn 
Grazed  sorghum 

Corn  2-3 

C.  S.  Meal  1-3 
Grazed  sorg-hum 
Corn 

Corn  9-10 

Tankage  1-10 
Corn  2-3 

C.  S.  Meal  1-3 

Corn  only 

Peanut  pasture,  corn 
Corn 

(<          (<  (( 

Corn  9-10 

Tankage  1-10 
Corn  2-3 

C.  S.  Meal  1-3 
Corn  only 

Corn  2-3 

Tankage  1-3 
Corn  2-3 

C.  S.  Meal  1-3 

Corn 

Corn  9-10 

Tankage  1-10 
Corn  2-3 

C.  S.  Meal  1-3 
Corn  c  nlv 
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Peanut  Pasture  to  Supplement  Corn. 
In  all  cases  where  peanuts  were  used  the  hogs  were 
grazed  upon  them,  thus  saving  the  expense  of  having  them 
harvested.  This  method  of  harvesting  a  crop  has  the 
additional  advantage  of  having  the  manure  scattered  upon 
the  cultivated  fields  just  where  wanted  without  the  ex- 
pense of  hauling  it  with  wagon  and  team.  The  data  in 
this  bulletin  covers  three  years'  work  with  peanuts  but 
the  first  year's  work  is  the  only  one  during  which  time  there 
was  an  average  crops  of  nuts,  as  noted  elsewhere;  the 
crops  of  both  the  years  1906-'07  and  1907-'08  were  very 
poor  ones  due  to  the  fact  that  labor  could  not  be  secured 
to  work  them. 


Table  2.   Summary  of  the  three  year^  uoorh  with  Peanuts. 


So 

O 

Ration 

No.  Aniro 
Used 

Ayerag 
Daily  Ga 

D 

•-»■' 

"A 

2  2. 

rain  requ 
100  lbs. 

CP  99 
•  1 

^  Si. 

ST 

C0 

g; 

D  ^ 
O 

-1 

Lbs, 

Lbs. 

Corn  alone  ^ 

IS 

.69 

73 

611 

$7.43 

Corn  

148 

Corn 

Peanut  pasture... 

32 

1.01 

81 

.45  acre  peanuts 

1.85 

This  table,  while  illustrating  the  great  use  to  which 
peanut  pasture  can  be  put  in  saving  corn,  does  not  deal 
fairly  with  the  nuts  as  far  as  the  area  which  is  required 
to  produce  100  pounds  is  concerned;  as  noted  above, 
the  nuts  were  not  a  full  crop  two  of  the  years.  Usually 
the  area  required  to  produce  100  pounds  gain  will  be  cut 
down  very  materally  from  that  shown  in  the  above  table, 
as  may  be  seen  in  a  following  table,  in  which  case  the  pea- 
nuts were  practically  a  full  crop — or  an  average  crop.  Even 
though  in  two  years  out  of  the  three  there  were  poor  stands, 
still  the  nuts  made  a  good  showing.  The  table  indicates 
that  .45  of  an  acre  of  peanuts  was  equal  in  feeding  value 
to  463  pounds  of  corn,  and  that  the  cost  of  concentrates 
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required  in  making  100  pounds  gain  was  reduced  from 
f7.63  In  the  case  of  corn  alone  to  |1.85  when  the  com  was 
supplemented  with  peanuts.  In  this  table  there  has  been 
no  expense  counted  against  the  animals  as  a  result  of  put- 
ting \a  and  cultivating  the  green  crops,  as  it  has  been 
experimentally  proven  that  when  a  leguminous  crop,  like 
peanuts,  is  grown  and  grazed  off  by  pigs,  that  the  increaa- 
ed  fertility,  as  measured  by  the  succeeding  year's  crop  of 
cotton,  has  sometimes  more  than  paid  for  the  exx>en8e  of 
putting  in  the  crop.    (See  page  74). 

Money  was  lost  in  the  case  where  com  alone  was  fed  to 
pigs,  the  gains  costing  |7.63  per  100  pounds  and  could  be 
sold  for  but  f5.00  per  100  pounds  at  Aubum.  Seventy  cent 
com  calls  for  seven-cent  hogs,  live  weight,  if  the  feeder 
expects  to  come  out  even  and  realize  70  cents  a  bushel  for 
corn. 

The  daily  gains  were  much  more  satisfactory  where  the 
peanuts  were  grazed  than  when  com  alone  was  fed.  Hogs 
are  never  satisfied  when  fed  com  alone.  Com  alone  does 
not  meet  the  body  requirements;  it  is  lacking  in  protein 
and  ash,  so  that  when  a  young  animal  is  compelled  to  eat 
corn  aione  he  soon  fails  to  make  satisfactory  gains,  be- 
comes restless,  and  puts  in  much  of  his  time  in  rooting 
about  the  pen  and  trying  to  get  out.  A  peanut-fed  hog  is 
always  contented,  as  this  feed  meets  the  body  requirements 
and  he  spends  his  spare  time  sleeping. 

Bone  samples  have  been  saved  from  all  of  the  animals 
and  casual  observation  shows  the  bones  of  hogs  which 
have  been  fed  on  com  alone  to  be  much  weaker  and  small- 
er than  in  the  case  where  the  com  was  supplemented  with 
other  leeds. 

During  the  year  1905-'06,  in  addition  to  having  a  peanut 
lot  upon  corn  alone,  there  was  another  peanut  lot  which 
received,  in  addition  to  the  peanut  pasture,  a  two  per- 
cent ration  of  com  and  cotton  seed  meal,  in  the  proportion 
of  tw)- thirds  corn  and  one-third  cotton  seed  meal. 
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Table  3.   Com  versus  Com  and  Peanuts,  versus  Com  2-3 
phis  Cotton  Seed  Meal  1-3. 


o 

s  S. 


d 

2* 


a 

O 


Corn  alone  

Corn  

Peanut  pasture.... 

Corn  2-3,  

C.  S.  Meal  1-3 .. 
Peanut  pasture... 


Lbs. 
.67 


.91 


l.GO 


Lbs, 
65 


60 


59 


Lbs. 
560 

177  Corn 

.12  acres  peanuts 

107  Corn 

51  C.  S.  Meal 

.08  acre  peanuts 


$7.00 


2.22 


1.97 


This  is  the  year's  work  when  there  was  a  normal  crop 
of  peanuts  and  represents  more  accurately  what  can  be 
expected  from  the  use  of  peanuts  than  does  the  pre- 
ceding table.  All  of  the  lots,  even  the  corn  lota,  made 
very  satisfactory  gains  for  such  small  animals.  The  lot 
upon  peanuts,  with  com  alone  added,  made  35.8  per  cent 
better  gains  than  did  the  lot  upon  corn  alone,  and  when 
both  corn  and  cotton  seed  meal  were  added  to  the  peanuts 
the  gains  were  47.7  per  cent  better  than  that  of  the  corn 
lot.  The  daily  gains  were  increased  by  35.8  and  47.7  per- 
cent respectively  through  the  addition  of  peanut  pasture  or 
of  peanut  pasture  and  cotton  seed  meal  to  corn  alone  and 
at  the  same  time  the  cost  of  producing  100  pounds  of  pork 
was  decreased  from  |7.00  in  the  case  of  corn  alone  to  |2.22 
when  corn  and  peanut  pasture  were  used,  and  to  |1.97  when 
both  ccrn  and  cotton  seed  meal  were  used  in  connection 

with  the  peanut  pasture. 

Thifj  table  also  illustrates  the  fact  that  when  corn  is 
worth  70  cents  per  bushel  a  farmer  must  secure  7  cents 
per  pound,  live  weight,  for  his  hogs  if  he  expects  to  come 
out  even  when  corn  alone  is  fed. 

When  some  cotton  seed  meal  was  added  to  the  com 
rations  of  the  hogs  when  running  on  peanuts,  the  daily 
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gains  were  increased  and  tbe  cost  of  one  hundred  gain  was 
reduced  from  12.22  to  |1.97.  No  ill  results  followed  the  use 
of  the  cotton  seed  meal,  but  that  is  not  a  guarantee  that 
evil  results  will  never  follow  its  use. 

Tankage  can  be  used  to  take  the  place  of  cotton  seed 
meal  when  the  farmer  is  afraid  of  losses  from  the  use  of 
cotton  seed  meal  (as  will  be  seen  later),  but  tankage  was 
found  to  be  somewhat  inferior  to  cotton  seed  meal  for 
pork  production. 

Where  com  alone  was  fed  in  addition  to  peanut  pasture 
it  was  found  that  .12  of  an  acre  of  peanuts  took  the  place 
of  382.5  pounds  of  corn,  or  one  acre  of  peanuts  was  equal 
in  feeding  value  to  56.9  bushels  of  com.  When  both  corn 
and  cotton  seed  meal  were  fed  in  addition  to  peanut 
pasture  one  acre  of  peanuts  was  still  more  valuable  than 
when  corn  alone  was  used.  If  the  land  upon  which  these 
peanu^s  were  grown  had  been  planted  in  com  instead  of  in 
peanuts  it  would  have  perhaps  produced  only  fifteen  to. 
eighteen  bushels  of  com  to  the  acre. 


Sorghum  is  a  green  crop  well  thought  of  in  the  South  as 
a  food  for  swine.  Its  chief  advantage  lies  in  the  large 
yields  and  sureness,  there  being  very  few  seasons  in  which 
it  fails.  But  it  must  be  remembered  in  planning  a  rota- 
tion of  crops  that  sorghum  is  not  a  legume,  and  that  the 
land  will  not  be  made  better  on  account  of  its  having  been 
grown.  Other  things  being  equal,  a  l^uminous  crop 
should  generally  be  grown  for  a  hog  feed,  on  account  of 
its  beneficial  effects  upon  the  soil.  This  bulletin  comprises 
two  yi'ars'  work  with  sorghum.  In  some  cases  the  grain 
fed  in  connection  with  the  sorghum  consisted  of  com  alone, 
in  other  cases  of  a  ration  made  up  of  com  two-thirds  and 
cottou  seed  meal  one-third.   Only  a  half  grain  ration  was 


In  all  cases  the  hogs  were  not  turned  into  the  sorghum 
field  until  the  juice  began  to  sweeten,  or  until  some  of  the 
heads  began  to  tum  black. 

A  test  was  also  made  to  determine  whether  it  would  be 


Sorghum. 


fed. 
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profitable  to  cut  the  sorghum  in  the  fields  and  carry  it  to 
the  hogs  when  confined  in  pens. 

Table  4.    Com  alone  versus  Com    and  grazed  Sorghum; 
Com  alone  versus  Corn  2-3  Cotton  Seed  Meal,  1-3 
and  grazed  Sorghum 


Ration 

No.  Animals 
used 

Average 
Daily  Gains 

Initial  weight 
of  pigs 

Feed  required  for 
100  lbs.  gain 

Cost  of  grain  psr 
100  lbs.  gain 

Lbs* 

r.bs. 

Lbs. 

Corn  alone  

6 

.78 

73 

456 

15.70 

Corn  

437 

Corn 

Graz*d  sorghum 

6 

.37 

73 

.57 

acre  sorghum 

5.46 

Corn  2-3  

206 

Corn 

C.  S.  Meal  13  .. 

103 

C.  S.  Meal 

Grazed  sorghum 

6 

.51 

74 

.37 

acre  sorghum 

3.86 

While  the  pigs  which  were  confined  in,  dry  lots  and  fed 
corn  alone  made  much  better  gains  than  can  usually  be 
expected  from  the  use  of  corn  alone,  those  animals  which 
received  the  half  ration  of  corn  plus  sorghum  pasture, 
made  a  very  poor  showing,  the  daily  gain  being  but  .37 
of  a  pound  per  pig.  Another  lot  of  pigs,  not  mentioned  in 
table  4,  but  treated  similarly  to  the  "Wrghum  lot,  with  tlie 
exception  that  they  had  soy  beans  in  the  place  of  sorghum, 
made  an  average  daily  gain  of  1.02  pounds. 

In  the  case  above  it  is  seen  that  .57  of  an  acre  of  sor- 
ghum took  the  place  of  but  19  pounds  of  corn,  which  means 
that  one  acre  of  sorghum  saved  but  32  pounds  of  corn  when 
the  sorghum  was  supplemented  by  corn  alone. 

A  fa?d  consisting  of  corn  and  sorghum  alone  is  a  very 
poor  feed  for  either  fattening  hogs,  or  for  producing 
growth.  Both  are  low  in  protein  and  ash  and  high  in  car- 
bohydrates, neither  feed  furnishing  enough  protein  or  ash 
for  higs  which  are  not  completely  matured  before  the  fin- 
ishing period  begins.   The  sorghum  might  have  made  a 
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better  Bhowing  if  the  pigs  used  had  been  matured  animals 
before  the  fattening  period  began. 

When  the  ration  of  com  and  sorghum  was  supplemented 
with  a  little  cotton  seed  meal,  as  was  the  case  with  lot  3, 
the  results  were  more  satisfactory,  but  even  with  the  use 
of  cotton  seed  meal  the  results  do  not  compare  favorably 
with  The  results  gotten  from  the  use  of  either  peanut  or 
soy  bean  pasture  as  a  supplement  to  com.  With  the  use  of 
both  com  and  cotton  seed  meal  309  pounds  of  concentrates 
were  required  to  make  100  pounds  of  gain,  at  a  cost  of  f3.86. 
Data  will  be  presented  later  on  in  the  bulletin  showing  .37 
of  an  acre  of  sorghum  in  lot  three  saved  grain  to  the  value 
tf  only  |.56,  or  an  acre  .of  sorghum  saved,  in  terms  of  con- 
centrates, but  11.57. 

In  view  of  the  fact  that  it  is  very  hard  work  for  pigs  to 
graze  sorghum,  as  the  cane  must  be  ridden  down,  and  as  it 
requires  all  of  the  hog's  time — and  more,  too — to  satisfy 
his  appetite,  since  the  juice  is  secured  very  slowly,  it  was 
thought  that  it  might  be  prolltable  to  place  the  hogs  in  a 
pen  aud  carry  the  sorghum  to  them  (soiling).  According- 
ly this  test  was  tried  in  1906-'07  with  the  following  results: 


Table  5.    Grazing  Sorghum  versus  soiling  Sorghum. 


Ration 

No.  Animals 
used 

Average 
Daily  Gains 

Average  Initial 
weipht  of  pifes 

Feed  required  per 
100  lbs.  gain 

9  9  O 

O  3 

Corn  2-3  

5 

Lds. 
1.18 

Lds. 
85 

Lds, 

212  Corn 

106  C.  S.  Meal 

$3.99 

C.  S.  Meal  1-3.  .. 

Corn  2-3 

C.  S.  Meal  13  . 

Grazed  sorghum 

S 

.43 

90 

314  Corn 

157  C.  S.  Meal 

.15  acre  sorghum 

5.90 

Corn  2-3  

181  Corn 
90  C.  S.  Meal 
.13  acre  sorghum 

C.  S.  Meal  1-3  . 
Soiled  sorghum 

5 

.75 

82 

3.39 

Where  a  combination  of  corn  and  cotton  seed  meal  was 
fed  rapid  and  economical  gains  were  made;  this  was  inva- 
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riably  the  case  in  these  experiments  no  matter  under  %?hat 
conditions  fed'  When  cotton  seed  meal  is  fed  properly  the 
hog  will  either  make  rapid  gains  or  die.  As  stated  else- 
where there  have  been  no  deaths  during  these  series  of 
tests  where  the  hogs  received  a  large  ration  of  cotton  seed 
meal,  but  this  is  no  guarantee  that  deaths  may  not  oc- 
cur next  year. 

The  hogs  (lot  2)  which  grazed  the  sorghum  down  made 
a  poor  showing, — in  fact  the  sorghum  was  a  detriment  in- 
stead of  a  help  in  this  case.  Where  the  hogs  had  the  sor- 
ghum carried  to  them,  (lot  3)  the  data  show  that  .13  of 
an  acre  saved  but  |.60,  or  a  whole  acre  of  green  sorghum 
after  being  cut  and  hauled  to  the  hogs  was    worth  but 


Under  the  conditions  in  which  sorghum  was  fed  in  these 
experiments  it  was  .found  to  be  almost  worthless  as  a  sup- 
plement to  either  corn  or  to  a  mixed  ration  of  corn  and 
cotton  seed  meal.  It  would  no  doubt  be  more  valuable 
when  fed  to  larger  hogs  than  were  used  here.  As  used  in 
these  tests  it  was  not  found  to  be  adapted  to  hogd  which 
were  being  fattened.  Probably  one  of  the  chief  reasons 
why  it  is  not  a  profitable  hog  feed  is  that  it  requires  too 
much  work  on  thA  part  of  the  hog  to  extract  the  juice,  and 
this  work  prevents  the  hog  from  laying  on  fat.  A  hog  re- 
ceiving only  a  two-per-cent  grain  ration  and  green  sor- 
ghum is  never  satisfied;  he  always  wants  to  get  out  of  the 
inclosure,  and  when  he  is  not  trying  to  get  out  he  is  either 
chewing  the  cane  or  rooting  in  the  ground. 

Sorghum  has  probably  one  valuable  place  as  a  hog  feed — 
to  help  carry  the  brood  sows  through  the  summer  months 
economically  when  the  pastures  become  short.  Sorghum 
is  a  balky  feed  and  is  more  suited  to  ruminants — animals 
with  :i  system  of  stomachs,  as  that  of  the  cow  and  the 
sheep — than  to  the  hog.  The  hog  makes  no  use  of  the 
leaves  and  the  fibrous  part  of  the  stalk  at  all;  his  stomach 
is  too  small  for  such  bulky  roughage.  He  eats  the  juice 
only,  oi.d  much  of  that  even  is  lost  while  he  is  chewing  the 


14.61. 


stalk. 
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It  should  be  remembered  that  this  bulletin  reports  no 
sorghum  experiments  in  which  the  plant  was  grazed  when 
youn^;  in  every  case  the  sorghum  was  far  enough  advanced 
8i>  that  the  juice  was  sweet  to  the  taste.  Some  farmers  re- 
port success  with  the  plant  when  the  hogs  ai'e  turned  into 
the  field  when  it  is  about  one  foot  in  height,  thus  inducing 
them  to  eat  the  tender  blades  along  with  the  immature 
juice. 

Soy  Beans. 

Soy  beans «is  another  leguminous  crop  which  has  proven 
very  si^tisfactory  as  a  green  crop  with  which  to  supplement 
corn  in  pork  production.  The  hogs  in  this  experiment  were 
turnel  into  the  field  two  weeks  before  the  beans  were  ma- 
tured ftuflflkiiently  to  be  eaten  so  that  for  the  first  two  weeks 
the  swine  had  only  the  leaves  and  the  stalks  to  eat,  in  addi- 
tion to  the  two  per  cent  corn  ration.  The  hogs  did  not 
touch  the  beans  themselves  for  about  fifteen  days  after  be- 
ing turned  into  the  patch.  The  leaves,  both  dead  and 
green  ones,  were  eaten  with  relish.  It  might  have  paid 
better  to  have  kept  the  hogs  off  the  beans  until  the  seed 
were  rii)cned  sufl8ciently  to  be  eaten, — that  is  a  point  open 
for  further  experimentation. 


Table  6.    Soy  heart  pasture  as  a  supplement  to  Com, 


Ration 

No.  Animals 
Used 

Average  ' 
Daily  Gains 

Average  Initial 
Weight  of  P\sr< 

Feed  Required 
per  100  lbs.  gain 

If 

8o 

^  0 

cr  3 
?S 

=  s 

Lbs 

Lbs. 

Lbs. 

Corn  alone 

6 

.78 

73 

456 

$5.70 

Corn   _  

157  Corn 

Soy  bean  past'r 

6 

1  02 

77 

.28  acres 

soy  beans 

1  % 

Considering  the  beginning  weights  of  the  pigs,  both  lots 
made  good  gains,  but  the  gains^of  the  soy  bean  lot  were 
much  better  than  those  of  the  corn  lot.  Running  right 
by  the  side  of  the  soy  bean  lot  was  a  lot  of  pigs  which  were 
grazin?^  sorghum,  but  otherwise  treated  the  same  in  every 
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respect,  yet  the  dorghum  lot  made  a  daily  gain  of  only  ^7 
of  a  pound. 

The  corn  required  to  make  an  hundred  pounds  gain  was 
reduced  from  456  pounds  in  the  case  of  corn  alone  to  157 
pounds  when  the  corn  was  supplemented  by  the  soy  bean 
pasture,  and  the  cost  of  producing  the  pork  was  reduced  in 
the  same  proportion. 

It  was  noticed  that  the  pigs  which  grazed  upon  the  soj 
beans  were  always  contented;  they  spent  the  greater  part 
of  their  time  in  lying  down.  The  pigs  just  across  the  fence, 
which  were  grazing  the  sorghum,  were  never  contented  or 
at  rest;  it  could  plainly  be  seen  thic  they  wanted  some- 
thing in  addition  to  the  corn  and  sorghum. 

The  above  table  shows  that  .28  of  an  acre  of  soy  beans 
was  equal  to  299  pounds  of  corn,  or  an  acre  was  equal  in 
feeding  value  to,  or  capable  of  taking  the  place  of,  19.1 
bushels  of  corn.  As  noted  elsewhere,  the  crop  of  soy  beans 
Was  not  a  good  one,  as  the  beans  were  cut  short  on  accoune 
of  extreme  drought  at  the  time  of  maturing.  This  crop 
is  a  very  economical  and  easy  one  to  put  in  and  cultivate; 
it  is  good  to  use  it  as  a  catch  crop  after  oats,  thus  saving 
the  ground  from  lying  idle  during  the  summer  months,  and 
at  the  same  time  securing  a  crop  equal  to,  and  in  many 
ways  superior  to  a  corn  crop.  In  this  way,  the  farmer  se- 
cures two  crops  from  the  same  land  each  year,  cheapens 
pork  production  very  greatly,  and  builds  up  the  fertility 
of  his  soil  rapidly.  If  the  soil  be  go^d  much  better  results 
can  be  secured  than  reported  above,  the  soil  upon  which 
this  crop  was  grown  was  a  poor  sandv  one. 


46 


Tabls  7.   Sorghum  pasture  veram  Soy  Bean  pasture. 


Ration 

No.  AnimaU 
Used 

< 

Op 

Si 

•  d 

2!. 

»  r. 

Feed  Required 
Per  100  lbs.  Gain 

Cost  of 
Concentrates 
Per  100  lbs.  Gain 

Lbs. 

Lds. 

Corn  

437  Corn 

Sorghum  paster 

6 

.37 

73 

.57  acre  sorghum 

$5.46j 

Corn  

157  Corn 

Soy  bean  past*r 

6 

1.02 

77 

.28  acre  soy  beans 

1.96 

The  soy  bean  pasture  is  far  above  the  sorghum  pasture 
both  vi  the  daily  gains  made  and  also  to  the  economy  of  the 
gains.  The  daily  gains  were  about  three  times  as  rapid 
when  the  bean  pasture  was  used  as  when  the  sorghum  pas- 
ture was  used;  and  the  cost  of  making  one  hundred  pounds 
of  gain  was  reduced  from  f 5.46  in  the  case  of  sorghum  to 
fl.9G  when  soy  beans  were  used  as  a  supplementary 
pastuj-e. 

The  boy  bean  pasture  also  had  a  much  greater  carrying 
capacity  than  did  sorghum  pasture;  that  is  an  acre  of  soy 
beans  will  usually  carry  a  certain  number  of  hogs  a  much 
longer  time  than  will  an  acre  of  sorghum. 

Cow  PEAS  (seed)  as  Food  for  Hogs. 


Table  8.    Corn  alone  versus  Com  1-2  plus  Couopcm  1-2. 


Ration 

No.  Animals 
Used 

Average  Daily 
Gains 

54> 

^  < 

2.: 

OD 

Feed  Required 
Per  100  lbs.  Gain 

Cost  of 
Concentrates 
Per  100  lbs.  Gain 

Lbs. 

Lbs, 

Lbs, 

Corn  alone 

4 

.74 

63 

478  Ccrn 

$5.97 

Corn  1-2  

187  Corn 

Cowpeas  12 

4 

.93 

67 

208  Cowpeas 

5.11 
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Undei  the  conditions  as  they  existed  in  this  test  it  wair 
a  prolilable  thing  to  supplement  corn  with  cowpeas.  Esti- 
niatinj!:  cowpeaa  at  80  cents  a  bushel  there  was  a  saving  of 
86  cents  for  each  hundred  pounds  of  pork  made  througlu 
the  use  of  the  cowpeas. 

Peas  at  the  present  writing  (July,  1008)  are  not  as  cheajr 
as  they  were  in  1905-'06.  Under  the  test  as  above  report- 
ed peas  would  have  been  a  profitable  supplement  to  have 
added  to  the  corn  ration  until  they  reached  |1.05  per 
bushel,  and  then  it  would  have  been  better  to  have  fed  cont" 
alone  at  |.70  a  bushel.  When  cowpeas  are  maintained  at 
a  high  price  they  must  be  fed  more  sparingly  than  they 
were  in  this  experiment. 

In  some  previous  work  done  at  this  Station*  in  testing 
the  value  of  cowpeas  as  a  feed  for  swine,  one  lot  of  hogs* 
was  fed  upon  a  ration  consisting  of  cowpeas  alone.  It  was- 
learned  that  when  corn  and  cowpeas  were  fed  separately 
and  alone  that  they  were  practically  equal  in  feeding  value,, 
but  that  when  a  ration  was  composed  of  one-half  corn  and' 
tne-half  cowpeas  the  result  due  to  feeding  this  mixture 
was  much  more  satisfactory  than  when  feeding  eitbec 
alone.    The  results  were  as  follows: 


Table  9.    Corn  and  Cowpeas  separately  v<^rsm  Corn  1-2^ 
plus  Coicpeas  1-2. 


T 

> 

< 

n  >ai 
flT 

n 

T 

Rat 

»-*  2 

!S 

So-. 

o* 

B 

P9  0 

n 

P 

ired 
Gai 

G 

D 

5" 

Lbs. 

Lbs. 

Corn  alone  

.46 

487 

$6.09 

Cowpeas  alone  .. 

.59 

481 

6.4% 

Corn  1-2,  Cowpeas  1-2   

.62 

433 

5.60 

Corn  1-2,  Wheat 

brand**  

.60 

521 

7.05 

♦Bulletin  No.  82,  1897. 


♦♦Wheat  bran  valued  at  $30.00  per  ton.  • 


Digitized  by 


48 


This  table  also  points  out  the  fact  that  cowpeas  were 
?ery  much  more  eflScient  than  wheat  bran  as  a  feed  for 
•wine. 

Tankage. 

While  tankage  has  not  been  used  very  extensively  in  the 
South  as  a  hog  feed,  still  it  deserves  a  prominent  place 
amoung  the  concentrated  feeds  which  are  usually  brought 
to  the  feed  pens  from  sources  outside  the  farm.  It  is  a  by- 
product of  the  packing  houses.  It  is  very  high  in  both  ash 
and  protein — just  the  two  constituents  in  which  corn  is 
deficient — so  it  is  an  exceptionally  good  feed  to  use  in  con- 
junctioa  with  corn.  It  is  somewhat  similar  to  cotton  seed 
meal  in  composition  but  has  the  advantage  over  cottom 
seed  meal  in  that  there  is  no  danger  in  its  use  as  a  hog  feed. 
It  is  a  very  rich  feed,  so  should  be  used  sparingly;  im 
these  tests  it  made  up  but  one-tenth  of  the  whole  ratiom 
as  a  rule.  The  results  secured  through  its  use  are  tabula- 
ted below: 


Table  10.   Corn  alone  versus  Com  9-10,  Tankage  1-10. 


HatioQ 

No.  Animals 
Used 

Average  Daily 
Gains 

£5. » 

H 
5s: 

Feed  Required 
Per  im  lbs.  Gain 

•0 

Oft 

5" 

Lbs. 

Us. 

Com  alone 

6 

.60 

73 

574.7  Corn 

i7.lS 

Corn  *^>-10 

352  Corn 

Tankage  1-10.... 

6 

1.04 

39.2  Tankage 

5wl8 

The  tankage  and  corn  meal  were  fed  together  as  a  rather 
thin  slop.  This  feed  is  very  palatable.  When  corn  was  re- 
inforced by  the  use  of  tankage  it  was  found,  under  the  con- 
ditions as  they  existed  in  this  test,  that  39.2  pounds  of 
tankage  were  equal  to,  or  took  the  place  of,  222  pounds  of 
corn.  The  39.2  pounds  of  tankage  cost  f.78;  the  222  pounds 
of  corn  cost  f2.78;  thus  a  saving  of  |2  was  realized  upon 
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each  100  pounds  of  pork  produced  by  adding  tankage  to 
corn. 

The  test  was  carried  on  for  91  days,  and  it  was  noticed 
that  those  pigs  which  received  corn  alone  made  smaller  and 
smaller  gains  as  the  experiment  progressed,  but  the 
animals  which  received  the  tankage  in  addition  to  the  corn 
made  larger  and  larger  gains  as  the  time  went  on. 

The  corn  lots  would  have  tired  of  their  ration  long  be- 
fore they  did  had  it  not  been  for  the  fact  that  they  always 
had  all  the  salt,  coal  and  lime  before  them  that  they  wished 
to  make  use  of. 

It  was  thought  that  if  the  proportion  of  tankage  were 
increased  to  more  than  one-tenth  of  the  ration  that  enough 
corn  might  be  saved  to  make  up  for  the  extra  tankage  used. 
This  was  tried  in  a  short  test  where  all  the  conditions  of 
previous  feeding  favored  the  lot  on  the  high  proportion  of 
tankage;  that  is,  the  lot  of  pigs  which. received  the  high 
tankage  ration  had  just  been  taken  off  of  a  peanut  pasture, 
which  insured  very  rapid  gains  for  at  least  a  short  time, 
while  the  lot  which  received  the  one-tenth  ration  of  tank- 
age had  not  been  upon  a  pasture  at  all,  but  had  been  fed 
a  uniform  dry  ration  since  the  beginning  of  the  test. 


Table  11.    A  one-tenth  ration  of  Tankage  versus  a  one- 
fifth  ration  of  Tankage. 
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350  Corn 

$5.01 
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31.9  Tankage 

Corn  4-5   

274  Corn 

Tankage  1-5  

4 

1.83 

142 

67.3  Tankage 

4.77 

By  the  addition  of  35.4  pounds  of  tankage  to  the  ration 
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for  each  huDdred  pounds  gain  a  saving  of  76  pounds  of  corn 
was  «jcured.  This  additional  tankage  cost  f.71  and  the 
Talue  of  the  corn  saved  as  a  result  of  the  addition  of  the 
tankage  amounted  to  |.96 — or  a  saving  of  f .24  on  each  one 
liundred  pounds  of  the  pork  was  realized.  But  it  must  be 
jemembered  that  the  previous  management  of  the  hogs 
placed  the  heavy  tankage  lot  at  an  advantage, — how  much, 
it  is  impossible  to  say. 

As  tankage  is  a  comparatively  new  feed  to  the  Alabama 
farmer  it  is  appropriate  to  present  the  following  table,  so 
there  can  be  seen  at  a  glance  its  composition  as  compared 
'taH)ur  more  common  feeds: 

Table  12.   Average  composition  of  sonie  common  feeds. 
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CoiTON  Sbbd  Mbal. 

Th^  deaths  that  sometimes  occur  through  feeding  cotton 
-seed  meal  deter  the  majority  of  farmers  from  using  it  as 
a  feed  for  swine.  There  is  no  Southern  feed  to  compare 
with  it  as  a  supplement  to  corn  so  far  as  fattening  and 
finishing  is  concerned.  But  there  is  a  risk  to  run,  and  the 
man  who  feeds  it  has  this  risk  to  shoulder.  During  the 
last  three  jears  this  Station  has  had  about  fifty  hogs  upon 
cotton  seed  meal  rations  fed  in  various  proportion  with 
com,  ^.nd  extending  over  periods  from  28  to  188  days  in 
length.  Some  of  the  meal  has  been  fermented  and  some  of 
it  has  been  fed  unfermented.  During  the  first  two  years 
^bove  reported  the  meal  was  fermented  twenty  four  hours 
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before  being  fed,  then  mixd  with  corn  meal  so  as  to  make 
a  thin  slop  of  about  the  consistency  of  thick  butter  milk 
and  given  to  the  animals.  The  meal  was  fed  sweet  in  1907'08. 
No  pigs  were  lost  at  all  during  the  first  and  the  last  year's 
experimentation,  but  during  the  progress  of  the  second 
year's  work  several  pigs  died  that  had  previously  been  fed 
on  fermented  cotton  seed  meal.  However,  during  the  three 
years'  work  not  a  pig  died  while  he  toas  actually  eating 
the  cotton  seed  meal;  the  deaths  occured  immediately,  or 
within  a  few  days,  after  a  lot  of  pigs  which  had  been  upon 
a  ration  of  two-thirds  corn  and  one-third  cotton  seed  meal 
plus  sorghum  pasture,  had  been  taken  out  and  put  upon  a 
peanut  pasture  plus  a  com  ration  only.  That  is,  the  deaths 
occured — four  of  them — from  one  to  eight  days  after  the 
cotton^  seed  meal  ration  had  been  discontinued.  The  ani- 
mals all  died  with  the  characteristic  symptoms  of  cotton 
seed  meal  poisoning. 

Aside  from  the  deaths  that  may  occur,  cotton  seed  meal 
is  a  good  feed,  as  will  be  shown  later.  It  has  even  now  one 
safe  place  at  least  in  our  swine  feeding  oi)erations,  namely, 
to  be  used  in  a  short  finishing  period  when  hogs  have  been 
taken  off  of  a  pasture  crop.  The  following  table  presents 
in  a  tabulated  form  the  average  of  two  year's  work 
with  cotton  seed  meal  when  both  the  corn  lot  and  the 
cotton  seed  meal  lot  were  fed  without  any  pasture  crop. 


Table  13.    Corn  alone  versus  Com  2-3,  Cotton  Seed 
Meal  1-3 
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Corn  2-3   
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157  C.  S.  Meal 

5.75 
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Not  V  pig  in  this  particular  experiment  died  while  being 
fed  either  fresh  or  fermented  cotton  seed  meal ;  on  the  other 
hand  they  made  good  gains,  maintained  their  health 
throughout,  and  always  had  keen  appetites  tor  the  next 
feed.  Considering  the  sire  of  the  pigs  the  gains  were  very 
satisfactory  when  the  cotton  seed  meal  was  used,  and  the 
increase  in  weight  was  made  very  much  more  economically 
than  was  the  case  in  the  corn  lot.  The  tests  show  that  151 
pounds  of  cotton  seed  meal  are  equal  to,  or  took  the  place  of, 
287  pounds  of  com ;  or  one  pound  of  cotton  seed  meal  when 
fed  in  combination  with  corn  meal  in  the  above  proportion 
was  equal  to  1.9  pounds  of  com.  When  fed  thus  the  cotton 
seed  meal  becomes  a  highly  valuable  and  cheap  feed — pro- 
vided no  deaths  occur  as  a  result  of  its  use. 

The  above  tests  extended  over  a  period  of  102  days. 


Table  14.  Com  alone  reratis  Corn  1-3  plus  Cotton  Seed 
Meal  1-3  versus  Corn  0-10  plus  Tankage  1-10 
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352.4  Corn 

Tankasre  1-10  

6 

1.04 

69 

39.2  Tankage 

5.18 

In  the  proportion  as  fed  above  the  cotton  seed  meal  was 
more  efficient  than  the  tankage  in  saving  corn,  a  result 
possibly  due  to  the  larger  proportion  of  meal.  The  cotton 
seed  rneal  also  made  100  pounds  of  pork  a  little  cheaper 
than  did  the  tankage,  as  one  hundred  pounds  live  ii-eigfat 
was  made  for  f4.95  when  the  cotton  seed  meal  was  used. 
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but  the  same  one  hundred  pounds  increase  in  weight  cost 
15.18  when  the  tankage  was  used. 

No  deaths  occurred  in  either  lot,  but  there  was  some  dan- 
ger of  deaths  in  the  cotton  seed  meal  lot  while  there  was 
no  danger  at  all  of  any  deaths  in  the  tankage  lot. 

There  was  pratically  no  diflference  between  the  two 
rations  so  far  as  daily  gains  were  concerned,  both  feeds 
making  extremely  satisfactory  gains. 

The3e  tests  extended  over  a  period  of  91  days. 

General  V^ew  of  Results  op  Thebb  Years^  Feeding 
Experiments. 

The  following  table  is  a  summary  by  periods  of  the  feed 
fed,  the  average  daily  gains,  the  feed  required  for  one 
hundred  pounds  gain,  and  the  cost  of  one  hundred  pounds 
gain  each  year.  Each  period  is  tabulated  separately.  It 
should  be  noted  that  while  this  is  expressed  by  periods  that 
some  of  the  lots  ran  through  all  three  of  the  periods  with- 
out a  change  in  feed.  Lots  five  and  six  during  the  first  two 
yeai*s  continued  through  all  three  periods  without  a  change. 
Ix)t8  four,  five  and  six  were  all  fed  in  dry  lots  and  no 
changes  at  all  were  made  in  their  ration : 
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As  a  general  thing  both  the  rapid  gainu  and  the  cheap 
gains  were  made  when  the  hogs  received  some  kind  of  pas- 
ture crop  in  addition  to  the  com.  The  best  kind  of  green 
crops  were  the  leguminous  crops^  peanuts  and  soj  beans. 
As  far  as  these  experiments  show^  sorghum  has  but  little 
value  to  recommend  it  as  a  green  crop  for  finishing  hogs— 
unless  abundance  of  labor  should  permit  the  crop  to  be 
economically  cut  and  hauled  to  the  animals.  Pigs  when 
BO  larger  than  those  used  in  these  testa  cannot  graze  it  to 
any  advantage. 

Ghufas  proved  more  satisfactory  than  sorghum. 

Table  No.  15,  in  a  way  also  shows  the  relative 
stands  or  yields  of  peanuts  during  the  three  years.  The 
first  year  but  .08  of  an  acre  was  required  to  make  100 
pounds  of  gain,  as  against  .89  of  an  acre  for  the  third  year, 
or  the  yield  the  first  year  was  about  ten  times  as  great  aft 
that  of  the  third  year. 

One  acre  of  the  various  green  crops  carried  10  hogs  (fed 
a  half  ration  of  concentrates)  for  the  following  length  of 
time: 

One  acre  of  peanuts  carried  10  hogs  (Av.  3  years)  .53  days. 
One  acre  of  sorghum  carried  10  hogs  (1906-'07)  153  days.* 
One  acre  of  sorghum  carried  10  hogs  (1907-'08)  46.6  days^ 
One  acre  of  chufas  carried  10  hogs  (1906-'07)  32.3  days. 
One  acre  of  soy  beans  carried  10  hogs  (1907-  08)   34.4  days. 

Since  grain  was  fed  with  each  crop  the  length  of  tinoe 
that  an  acre  was  pastured  does  not  indicate  the  relative 
valuo  of  an  acre  of  the  several  crops. 

It  must*  be  remembered  that  in  all  of  the  above  case» 
the  hogs  received  in  addition  to  the  green  crop,  some  com. 
If  the  com  had  not  been  fed,  of  course,  it  would  have  re- 
quired larger  areas  of  green  crops  to  get  the  same  results 
By  taking  an  average  of  the  three  years'  work  it  is  seen 
that  peanut  pasture  has  a  greater  carrying  capacity  than 
any  of  the  other  green  crops  used. 

♦Sorghum  was  cut  and  carried  to  the  hogs  which  were  fed  in 
a  dry  lot. 
t Sorghum  grazed. 
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Shall  Hogs  Which  Have  Been  Grazed  Upon  Gbeen  Crops 


The  majority  of  the  farmers  of  the  State  who  make  use 
of  greea  crops  for  fattening  hogs  sell  the  hogs  directly  upon 
the  market  when  the  crop  is  exhausted  without  finishing 
them  upon  grain  for  a  short  time  in  a  dry  lot.  A  study  of 
period  3  (table  15)  will  throw  some  light  upon  this  practice ; 
it  will  help  to  determine  whether  it  is  profitable  to  feed  in 
a  dry  lot  for  a  few  days  upon  grain  alone.  There  are  some 
contra  lictions  when  the  three  years'  work  are  compared. 
The  work  of  the  first  year  favors  selling  hogs  directly  off 
the  green  crops;  that  is,  the  finishing  period  of  thirty  five 
days  of  dry  lot  feeding  was  a  losing  proposition  in  all  cases 
for  this  year.  In  fact  the  hogs  which  had  been  fed  in  a  dry 
Jot  throughout  the  entire  test  went  through  the  finishing 
period  more  economically  than  did  those  hogs  which  had 
grazed  peanuts  for  fifty  days  previous  to  the  finishing 
period.  But  during  the  last  two  years'  work  those  hogs 
which  had  been  previously  grazed  upon  a  green  crop  made 
their  4  ains  in  the  third  period  more  cheaply  than  did  those 
which  had  never  been  given  the  run  of  a  pasture  crop. 

During  the  second  year's  third  period  money  was  lost  in 
the  case  of  two  lots,  1  and  3,  (previously  pasturing  peanuts) 
the  gains  when  feeding  in  dry  lots  costing  from  |7.16  to 
f5.39  per  hundred,  and  these  gains  could  be  sold  for  only 
15.00  per  hundred  on  the  local  market.  If  these  hogs  could 
Mve  been  put  upon  some  of  the  larger  markets  in  the  South 
there  would  probably  have  been  some  profit  even  in  these 
two  lots.  In  all  lots  in  1907-08,  where  the  hogs  were 
finished  for  a  period  of  twenty  eight  days  after  taking  off 
of  peanuts,  the  subsequent  period  of  dry  lot  feeding  was 
found  to  be  exceedingly  profitable.  During  this  year's 
work  the  lots  which  had  previously  been  upon  peanuts 
made  unusually  large  gains,  and  made  these  gains  economi- 
cally. AYhile  the  results  are  not  all  in  agreement,  yet  they 
-seem  to  indicate  that  it  is  more  often  profitable  to  finish 
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hogs  upon  dry  feeds  rather  than  to  sell  directly  from 
pastun^. 

In  all  three  years'  work  cotton  seed  meal  was  found  to 
be  a  very  valuable  feed  with  which  to  supplement  corn  for 
finishing  hogs  aft^r  they  had  been  grazed  upon  a  green 
crop, — in  fact  the  most  valuable  of  any  so  far  tried.  That 
is,  these  finishing  gains  can  be  made  more  cheaply  through 
the  use  of  cotton  seed  meal  combined  with  com  than  by 
the  use  of  com  alone,  or  com  supplemented  with  tankage. 
Cotton  seed  meal  is  an  excellent  feed  for  fattening  pur- 
poses. On  the  average  the  data  show  that  com  and  cotton 
seed  meal  can  be  used  very  profitably  as  a  short  finishing 
feed.  In  other  words  it  is  usually  advisable  to  combine 
corn  und  cotton  seed  meal  and  to  dispose  of  some  of  the 
corn  on  the  farm  by  feeding  during  a  short  finishing  period, 
say  20  days,  after  the  hogs  have  been  taken  off  of  the  pea- 
nut p«:>sture,  because  usually  more  than  70  cents  a  bushel 
can  ba  realized  upon  the  corn  by  this  practice.  It  might 
not  be  a  wise  thing  to  keep  the  hogs  upon  this  feed  for  as 
long  as  twenty-eight  days,  as  deaths  may  occur  from  feed- 
ing the  cotton  seed  meal  for  this  length  of  time.  In  these 
tests  no  animals  have  died  from  feeding  cotton  seed  meat 
for  28  days  during  the  finishing  period.  It  will  be  perfect- 
ly safe  to  use  the  cotton  seed  meal  for  at  least  twenty  days. 

T^ere  is  another  advantage  to  be  gained  by  finishing^ 
hogs  for  a  short  period  after  taking  them  off  of  green  crops,, 
namely,  better  prices  can  be  realized  for  them  when  placed 
upon  the  market.  The  hog  looks  better,  and  is  actuallj 
worth  more  to  the  consumer  or  packer,  as  he  is  fatter  and 
will  dress  out  a  higher  per  cent  of  good  marketable  meat 
than  if  he  had  been  sold  directly  from  the  pasture.  The^ 
corn-fed  hog  has  a  decided  advantage  in  all  the  Southern 
markets. 

In  this  connection  the  point  should  not  be  overlooked 
how  extremely  expensive  the  gains  becoiiie  along  about  the 
last  month  of  feeding  when  hogs  are  being  fattened  upon 
com  alone,  running  from  $7.00  a  hundred  in  one  case  ta 
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about  $15.00  per  hundred  increase  in  live  weight  in  anoth- 
er ease. 

When  hogs  have  been  grazed  upon  peanuts,  and  certain 
othe.'  green  pastures,  there  is  jet  another  advantage  to  be 
gaine'l  in  feeding  them  upon  dry  feeds  a  short  time  before 
selling.  It  is  well  known  that  peanuts  soften  the  meat 
very  much,  so  that  it  is  not  as  acceptable  to  many  butch- 
ers and  to  the  packers  as  the  animals  that  have  been  fed 
upon  grain  alone.  This  soft  meat  can  be  hardened  very 
materially,  if  the  hogs  are  fed  upon  grains  only  for  a  short 
perio'l  after  the  peanuts  are  exhausted.  Corn  is  good; 
corn  in  combinalion  with  cotton  seed  meal  is  better  than 
corn  alune,  as  the  addition  of  some  cotton  seed  meal  to  the 
ration  renders  the  meat  hard  more  rapidly  than  when  com 
alone  is  used. 

Summary  of  Average  Results  for  Three  Years; 

In  table  number  sixteen  is  brought  together  the  summa- 
ry, or  average,  of  the  experimental  work  for  three  years. 

The  average  shows  that  large  gains  and  cheap  • 
gains  go  with  the  use  of  green  crops  and  that 
the  best  green  crops  are  the  legumes.  The  table  also  dem- 
onstrates strikingly  that  small  gains  and  the  high  priced 
gains  go  with  the  use  of  corn  exclusively.  Every  supple- 
ment used  with  corn  cheapened  the  gains,  no  matter  wheth- 
er it  was  a  pasture  supplement  or  another  concentrate — 
except  when  the  cost  of  putting  in  and  cultivating  the- 
crops  was  charged  against  the  gains,  when  sorghum  and 
chufa  pastures  were  found  to  be  of  no  advantage. 

In  comparing  lots  2  and  3  there  seems  to  be  an  apparent 
contradiction  to  the  data  presented  heretofore;  that  is  ■ 
table  No.  14  taught  that  cotton  seed  meal  produced  gains  ' 
more  economically  than  did  the  tankage,   while   in  this/ 
table  the  cheaper  gains  seem  to  have  been  made  with  tank- 
age.   This  is  due  to  the  fact  that  the  data  for  lot  2  in  the 
present  table  are  a  summary  of  two  years'  work,  while  in 
table  14  only  the  last  year's  test  was  used,  so  that  a  di- 
rect comparison  could  be  made  between  the  cotton  seed 
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Table  16.  Average  total  summary  of  1905-'06;  1906-'07; 
1907-'CS.t 


52! 
9 

S 
m 

D 

. 

H 

A 

m 

Avei 

Feed  Required 
Per  100  lbs.  Gain 

Cot 
Per  1( 

s:o.  Lot 

Kation 

•age  Daily 
Gains 

Concen- 
trates 

i 
1 

Pasture 
Areas  ^ 

5" 

1 

Corn  only  

15 

Lbs 
.69 

Lds, 

611  Corn 

Acre 

$7.63 

Corn  2-3  

^^ 

1.04 

303  Corn 

2 

C.  S.  Meal  1-3  .. 

157  C.  S.  Meal 

5.75 

3 

Corn  9-10 
Tankafce  1-10... 

6 

1.04 

352  Corn 
38  Tankage 

5.18 

4 

Corn  1-2  

Cowpeas  1-2  . 

4 

.94 

187  Corn 
207  Cow  peas 

5.11 

♦Corn   

32 

1.01 

183  Corn 

.44 

2.28 

5 

Peanut  pasture 

6 

♦Corn  Meal  2-3; 
C.  S.  Meal  1-3 ..  \  4 
Peanut  pasture 

1.00 

107  Corn 
51  C.  S.  Meal 

.08 

1.97 

.37 

437  Ccrn 

.57 

7 

Sorghum  panfr 

Corn  2-3  

259  Corn 

8 

C.  S.  Meal  1-3 .. 
Sorghum  past'r 

11 

.46 

129  C.  S.  Meal 

.26 

4  85 

Corn  

1  3 

1 

.72 

305  Corn 

.41 

3.81 

9 

Chufa  pasture.. 

Corn  „  

6 

1.02 

158  Corn 

.28 

1.% 

10 

Soy  bean  paster 

11 

Corn  Meal  2-3 .. 
C.  S.  Meal  1-3  .. 
Soiled  sorghum 

5 

.75 

181  Corn 
90  C.  S.  Meal 

.13 

3.39 

♦Lots  5  and  6  are  not  comparable.  It  would  seem,  on  the  face, 
that  the  addition  of  cotton  seed  meal  to  the  com  and  peanut  ration 
worked  wonders,  but  this  cannot  be  compared  to  lot  5  as  lot  5 
takes  in  all  the  years,  (and  the  last  two  years  had  very  poor 
stands),  while  the  data  in  lot  6  were  obtained  only  in  1905  wh«i 
ihe  stand  of  peanuts  was  extra  good. 

tCost  of  putting  in  and  cultivating  the  pasture  crops  not  taken 
into  consideration. 


Digitized  by 


61 


meal  and  the  tankage.  Table  14  is  more  reliable  on  this 
single  point  than  the  present  table. 

The  i-esults  from  the  use  of  the  chufa  pasture  has  not 
been  discussed  so  far,  as  so  few  animals  were  used  that 
any  conclusions  drawn  could  not  be  relied  upon  absolutely. 
But,  looking  at  lot  9,  it  is  seen  that  the  daily  gains  made 
apon  the  chufa  pasture,  while  not  as  good  as  those  made 
upon  Foy  bean  and  peanut  pastures,  are  much  better  than 
those  made  when  sorghum  was  used.  It  is  also  seen  that 
the  chufa  pasture  saved  corn. 

Cost  of  Gains  When  Manural  Value  and  Expense  of 
Putting  in  and  Cultivating  the  Crops  are 
Considered. 

In  the  above  table  there  has  been  no  expense  charged 
against  the  hogs  on  account  of  putting  in  and  cultivating 
the  pasture  crops.  Neither  has  there  been  any  credit  giv- 
en to  the  soil  by  reason  of  there  having  been  grown  upon  it 
leguminous  crops.  The  manure  dropped  by  the  animalA 
while  grazing  the  crops  has  not  been  credited  to  the  soil. 

Of  course  there  is  no  figure  which  will  express  the  exact 
cost  of  putting  in  a  crop  under  all  conditions,  as  conditions 
vary  with  different  localities.  Neither  are  there  any  ex- 
act figures  to  tell  just  how  much  good  will  come  to  the  soil 
as  a  result  of  growing  a  leguminous  crop;  this  varies  with 
different  soils  and  with  many  other  conditions.  So  the  fol- 
lowia.<5  estimate  is  based  upon  the  approximate  average  cost 
of  putting  in  crops  upon  the  Station  farm,  and  the  fertil- 
izing value  of  a  leguminous  crop  is  based  upon  work  done 
here  and  reported  in  previous  bulletins. 

The  cost  of  putting  in  and  cultivating  each  acre  of  the 
varioas  crops,  counting  labor  at  eighty  cents  a  day  nnd  one 
man  with  one  mule  at  one  dollar  a  day,  was  approximate- 
ly as  follows: 

PEANUTS'. 

To  one  bushel  seed  1.90 

To  commercial  fertilizer    1.50 
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To  breaking  the  land    1.00 

To  harrowing  the  land   20 

To  putting  down  the  seed  and  fertilizer   1.00 

To  cultivating  three  times    1.20 

To  hoeing  one  time   80 

To  rent  or  interest    2.00 


Total  cost  of  each  acre   $9.60 

By  assumed  increase  in  next  year's  crop  due  to  fertilizer 
effect  of  peanuts  and  grain  fed  (partly  based  on 
Alabama  Bulletins  120  and  137)  $7.50 


Net  cost  of  one  acre  peanuts   %  2.10 

.SOr  BEANS: 

To  one  bushel  seed   -  %  2.20 

To  commercial  fertilizer    1.50 

To  breaking  the  land    1.00 

To  harrowing  the  land  20 

To  putting  down  the  seed  and  fertilizer   1.00 

To  cultivating  four  times    1.60 

To  hoeing  one  time   80 

To  rent  or  interest    2.00 


Total  cost  of  each  acre  $10.30 

By  assumed  increase  in  next  year's  crop  due  to  fertiliz- 
ing effect  of  peanuts  and  grain  fed  $  7.50 


Net  cost  one  acre  soy  beans  $  2.80 

^RGHUM: 

To  one-half  bushel  seed   $  .75 

To  commercial  fertilizer    5.00 

To  breaking  the  land    1.00 

To  harrowing  the  land  20 

To  putting  down  the  seed  and  fertilizer  75 

To  cultivating  four  times    1.60 

To  rent  or  interest  on  land   2.00 


Total  cost  of  each  acre   $11.30 

(No  credit  for  soil  improvement) 

^  CHUFAS: 

To  one  peck  of  seed  $  i  oo 

To  commercial  fertilizer    5.00 

'To  breaking  the  land    1.00 

'  To  harrowing  the  land   20 

To  putting  down  the  seed  and  fertilizer    1.00 

To  cultivating  four  times    1.60 

To  hoeing  one  time   80 

To  rent  or  interest  on  land   2.00 


Total  cost  of  each  acre  chufas  $12.60 

.<No  credit  for  soil  improvements). 
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Counting  the  expense  of  putting  in  and  culti- 
vating the  green  crops  as  above,  the  cost  of  making  one 
hundred  pounds  gain  on  the  hogs  in  each  one  of  the  lots 
was  a*5  follows: 


Table  17. 

Lot    I — Corn  alone   I  7.63 

Lot  2  -C.  S.  Meal  1-^   5.75 

Corn  2-S 
Lot  3— Corn  9-10 

Tankage  1-10    tS.lS 

Lot  4 -Corn  1-2 

Cowpeas  1-2    5.11 

Lot  5— Corn 

Peanut  pasture   •3.20 

Lot  6— Corn  2-3 

C.  S.  Meal  1-3  •2.14 

Peanut  pasture 
Lot  7 —Corn 

Sorghum  pabture    11.91) 

Lot  8 -Corn  2-3 

C.  S.  Meal  1-3    ^7.79 

Sorjhum  pasture 
Lot   9— Corn 

Chufa  pasture    +8.98 

Lot  10— Corn 

Soy  Beans     2.74 

Lot  11— Corn  2-3 

C.  S.  Meal  1-3   t4.86 

•  Soiled  sorghum 


When  all  expenses  are  charged  against  putting  in  thest 
green  crops,  it  is  seen  that  sorghum  makes  a  very  poor 
showing,  even  inferior  to  corn  when  fed  alone.  Looked  at 
from  every  point  of  view  it  seems  that  mature  sorghum 
(pastured)  has  no  place  as  a  feed  for  finishing  swine.  It 
seems  that  it  might,  under  certain  conditions  where  labor 
can  be  contracted  and  secured  cheaply,  be    a  profitable 

*Lots  5  and  6  not  to  be  compared;  see  foot  note  to  Table  16. 
tDatA  for  one  year  only. 
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thing  to  grow  sorghum  and  cut  it  when  ripe  and  carry  it  to- 
the  hogs.  In  lot  II,  where  it  was  so  handled  economical 
gains  were  made;  but  the  labor  of  cutting  the  sorghi^m  and 
carryii-g  it  to  the  hogs  has  not  been  included  in  the  esti- 
mate. The  hogs  made  very  much  more  economical  use  of 
the  sorghum  as  far  as  the  sorghum  itself  was  concerned^ 
when  it  was  cut  and  fed  to  them  in  a  dry  lot  than  when 
they  were  permitted  to  graze  it,  that  is,  the  waste  was  not 
«o  great  in  soiling  sorghum. 

The  diufa  pasture  also  made  a  very  poor  showing,  but 
the  gains  were  somewhat  cheaper  than  when  the  sorghum 
pasturii  was  used.  Neither  sorghum  nor  chufas  are 
legumt^s. 

The  greatest  profits  were  made  when  a  leguminous  crop 
was  Ufiied  to  supplement  the  corn.  In  fact,  in  all  cases 
where  either  peanuts  or  soy  beans  were  used  profits  were 
realized  even  if  no  credit  be  given  for  the  improvement  of 
rtie  soil.  The  results  in  lot  6  more  nearly  represents  what 
the  farmer  can  expect  from  the  use  of  peanuts  than  those 
with  iot  5,  as  lot  6  represents  only  one  year's  experiment, 
when  there  was  a  good  stand  of  the  nuts,  while  lot  5  is  an 
average  of  all  the  three  years'  work,  which  includes  two 
years  of  very  poor  crops. 
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Table  18.   Financial  Statement.    {Summary  1905-06 
1906-'07,  1907-'08.)tt 


o 

Ration 

No.  Pigs  Used 

Initial  Cost 
of  Whole  Lot 

Cost  of  Grain 
Given  each  Lot 

Total  Cost  of  the  Hogs 
PI  us  the  Concentrates 

Selling  Price  Whole 
Lot  at  6  cts  per  lb. 

Profit  on  Whole  Lot 

Profit  Per  Pig  After 
Charging  Com  Against 
them  at  7U  cts  per  bu. 

Price  Actually  Realiz- 
ed for  each  Bu.  Com 

1 

il5 

$  56.30|S59.60 

$111.50 

$97.90 

$—18.00 

$-1.20 

$  .48 

Corn  2-3 

C.  S.  Meal  1-3.. 

;  11 

42.20 

54.15 

96.35 

90.65 

—  5.70 

—  .51 

.59 

Corn  9-10  

20.85 

24.49 

45.35 

44.35 

—  .99 

—  .16 

.66 

3 

Tankafire  1-10 

i  6 

4 

Corn  1-2  

Cowpeas  1-2  ... 

i  4 

13.50 

16.13 

29.63 

27.00 

—  2.63 

—  .DO 

.47 

!32 

1 

142.20 

26.10 

168.20 

199.00 

30.80 

.% 

+  1.53 

-5 

Peanut  paster.. 

•6 

Corn  2-3 

C.  S.  Meal  1-3 

Peannt  past'r.. 

1 

4 

1 

11.85 

3.95 

15.80 

21.80 

6.00 

1.50 

t2.30 

7 

Corn   

1  ^ 

21  95 

4.26 

26.21 

25.85 

.36 

.06 

.64 

Grazed  sorgh'm 

Corn  2-3  

C.  S.  Meal  1-3 

ill 

45.00 

10.46 

55.46 

55.75 

.29 

.03 

72 

Graz'dsorifh'm 

Corn  

Chufa  past*r... 

1  3 

I 

16.40 

2.33 

18.73 

20.05 

1.32 

.44 

1.1© 

10 

Corn   

6 

23.20 

4.26 

27.46 

34.00 

6.54 

1.09 

1.80 

Soy  bean  past'r 

11 

Corn  2-3  1 
C.  S.  Meal  1-3  5 
1  Soiled  sorg-h'ni; 

20.70 

5.05 

25.75 

30.00 

4.25 

.85 

*1.58 

*Labor  of  cutting  and  hauling  is  not  included. 

$And  the  other  feeds  as  ffuoted  on  page  6. 

tLots  5  and  6  are  not  comparable;  see  note  to  Table  16. 

ttTaklng  no  account  of  the  cost  of  growing  the  pasture  crops. 


From  the  financial  statement  in  table  18  it  is  seen  that 
when  corn  is  worth  70  cents  a  bushel,  cotton  seed  meal 
125.00  per  ton,  tankage  f40.00  a  ton,  and  cowpeas  80  cents 
A  budhel,  some  of  the  lots  made  good  profits,  while  other 
lots  were  fed  at  a  financial  loss.  That  is,  some  of, the  lots 
of  hogs  returned  more  than  the  market  price  for  the  feeds 
used  while  some  of  the  lots  did  not  make  gains  economical- 
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\j  enough  so  that  the  usual  market  prices  for  corn  and  the 
other  p^rains  used  could  be  realized.  By  the  use  of  certain 
combinations  of  feeds  it  was  a  very  profitable  thing  to  do  to 
dispose  of  the  corn  by  means  of  feeding  hogs;  more  was 
made  by  thus  disposing  of  it  than  if  it  had  been  sold  di- 
rectly upon  the  market  at  70  cents  a  bushel ;  when  the  corn 
was  fed  incorrectly,  or  not  judiciously,  money  was  lost  by 
feeding  it  to  the  hogs. 

Lot  1,  the  corn  lot,  made  the  greatest  loss  of  any  of  the 
pens;  lot  6  made  the  largest  profits.  The  corn  lot  lost 
fl.20  per  pig.  This  was  a  very  heavy  loss  for  the  pigs 
weigheo  but  130  pounds  each.  From  a  financial  stand- 
point h  proved  to  be  advisable  to  supplament  the  com 
ration  with  cotton  seed  meal  and  tankage. 

The  ration  of  corn  one-half  plus  cowpeas  one-half  was 
not  as  profitable  as  when  corn  was  supplemented  with  the 
cotton  seed  meal  or  tankage,  there  being  a  loss  upon  each 
pig  of  f.65  when  fed  on  cowpeas  and  corn.  It  is  but  fair 
to  state  that  under  present  conditions,  and  in  fact  since 
1905,  the  financial  showing  in  lot  4,  where  corn  and  cow- 
peas v  ere  fed  would  not  be  as  good  as  the  above  data 
represent,  for  when  the  test  was  made  the  cowpeas  were 
purchased  for  80  cents  a  bushel,  and  have  been  so  figured  in 
the  financial  statement,  but  it  has  been  impossible  to  pur- 
chase them  for  the  above  price  since  that  date. 

Where  pasture  crops  were  used  in  combination  with 
grain  good  profits  were  made  possible — that  is,  more  than 
70  cents  a  bushel  was  realized  upon  corn  from  the  feeding 
operations.  This  last  table  does  not  include  the  cost  of 
putting  in  and  cultivating  the  green  crops,  neither  does  it 
take  into  consideration  the  value  to  the  land  in  having  the 
pigs  graze  upon  it.  But  if  the  manurial  value  be  eliminated 
altogether  and  the  pigs  be  charged  with  the  cost  of  putting 
in  and  tending  the  crops  it  is  still  found  that  excellent 
profitd  were  made  when  peanuts  and  soy  bean  pastures 
were  used,  but  when  chufa  and  sorghum  pastures  were  used 
money  was  lost.  The  legumes  made  the  best  showing  by 
far.    In  fact,  when  the  cost  of  putting  in  the    crops  is 


67 


charged  against  the  hogs  the  sorghum  lots  lost  more  money 
than  did  the  lots  upon  corn  alone. 

This  table  again  emphasizes  the  fact  that  money  cannot 
be  made  by  finishing  hogs  through  the  use  of-  corn  alone. 
The  farmer  cannot  expect  to  sell  his  corn  for  70  cents  a 
bushel  through  hogs  when  the  hogs  have  nothing  else  to 
eat  except  the  corn — that  is,  he  cannot  do  it  when  the  hogs 
sell  at  five  cents  per  pound  live  weight.  The  farmer  could 
not  afford  to  feed  com  alone,  no  matter  how  high  hogs 
might  sell,  for  much  more  could  be  made  out  of  the  com  by 
combining  it  with  some  other  feeds,  either  green  or  con- 
centra  ced. 

The  last  column  in  table  18  brings  out  some  valuable 
points;  here  we  find  tabulated  the  prices  which  were  ob- 
tained for  each  bushel  of  corn  fed.  In  lot  1,  where  corn 
alone  was  fed,  but  |.48  per  bushel  was  realized  by  feeding 
the  com  to  the  hogs.  When  corn  was  supplemented  with 
cotton  seed  meal  and  tankage  the  corn  was  sold  through 
the  hogs  for  f .59  and  f.66  respectively.  That  is,  through 
feeding  tankage  with  corn  the  value  of  the  corn  was  in- 
crease'i  18  cents  a  bushel.  The  greatest  value  was  gotten 
from  the  corn  when  it  was  fed  in  connection  with  the 
leguminous  crops,  peanuts  and  soy  beans;  in  these  cases 
the  prices  received  for  the  corn  varied  from  |1.53  per 
bushel  up  to  f  1.80  per  bushel.  Much  more  was  made  out 
of  the  corn  when  it  was  fed  in  connection  with  a  legu- 
minous crop  than  would  have  been  made  had  it  been  sold 
directly  upon  the  market. 

Profits  Realized  When  Hogs  Were  Sold  at  Varying 

Prices. 

The  preceding  table  represents  the  profits  and  losses 
just  as  they  actually  occured  at  Auburn  under  the  local 
market  conditions.  The  hogs  were  bought  for  5  cents  a 
pound  live  weight  and  sold  for  5  cents,  upon  the  local 
market  after  being  fed  for  from  84  to  112  days.  If  the 
hogs  could  have  been  placed  upon  Montgbmery,  Mobile, 
Birmingham,  or  New  Orleans  markets  they  would  have 
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brought  from  6  to  7  1-2  cents  per  pound  on  foot.  So  to 
illustrate  what  would  have  been  made  or  lost  under  these 
varying  conditions  the  following  table  is  attached : 

Table  19.   Profits  realized  iohen  hogs  are  sold  at  various 

prices.^ 


o  I 


Profits  per  Pig  when  bought  at  5^  per  lb. 
and  sold  at:-  (after  feeding 
from  84-112  days) 


Com  aloDe   ; — 1  •  20 

Oom  2-3   


jCorn  9-10  ... 
3  [Tankage  1-10 

ico.-u  1-2   


[Com 


jCorn  2-3   

|C.  S  Meal  1-3. 
I  Peanut  pasture 


ICorn   

7  I  Grazed  sorghum 


ICorn  2-3   

8  C.  S.  Meal  1-3.. 
I  Grazed  sorghum 


ICorn 


»  ]Chufo  pasture 


ICorn 


1 


ICorn  2-3   

11  |C.  S.  Meal  1-3. 
Soiled  sorghum 


Cn 
O 

o 

ON 

o 

On 
O 

rr- 
W 

m 

ST 

W 

m 

? 

Ll.20 

i 

1— .55 

1  .11 

1  .75 

11.41 

12.06 

!  — 

1 

.31 

1.13 

i 

1.95 

■  2.78 

3.60 

1  -.16 

1 

.57 

1.32 

2.05 

2.79 

3.53 

j 

1  —.65 

1 

.02 

.69 

1.33| 

2.04 

2.72 

1 

1  .96 

1 

1.58 

2.21 

2.83 

3.45 

4.07 

1 

1  1.60 

i 

t 

2.04 

2.o8 

1 

3.12 

3.66 

4.20 

!  .06 

1  .48 

.92 

I.35I 

1.78 

2.21 

1 

1  .04 

1 

I  .54 

1.04 

1 

1.58 

2.12 

2.62 

1 

'  .44 

1 

1.10 

1.76 

1 

2.42 

1 

3.08 

3.76 

I 

j  1.09 

1.65 

2.21 

2.77 

1 

3.33 

3.89 

1 

1  .85 

1 

I  1.45 

2.05 

1 

1  2.65 

1 

f 

3.30 

3.95 

tCost  of  putting?  in  crop  not  taken  into*  account, 
♦i^ts  5  and  6  are  not  comparable. 
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Table  20.   Prices  realized  upon  each  bushel  of  com  when 
hogs  were  sold  at  various  prices. 


W 

>» 

Price  Actually  Realized  for  Corn  per 
Bushel  when  the  Hogs  were  bought 
at  5  cts.  and  sold  at 

Lot 

o' 
o 

C/i 

o 
• 

1 

o 

6  cts. 

i  ^ 

1  ^ 
o 

SI 

7  cts. 

! 

o 

ft. 

1 

Corn  alone   

1  .48|'  1  .60|  1  .72 

1  .84 

1  .96 

1.08 

1 

Corn  2-3   

2 

C.  S.  Meal  1-3  

.59 

.77| 

.95 

1.13 

1.38 

1.49 

Corn  9-10   

3 

Tankage  1-10   

.661 

.77| 

.88 

.99 

1.10 

1.21 

Co/n  1-2   

4 

Cowpeas  1-2   

.47 

.71| 

.95 

1.19 

1.43 

1.67 

*5 

Peanut  pasture   

1.53 

2.03| 

2.53 

3.03 

3.53 

4.03 

Corn  2-3   

♦6 

C.  S.  Meal  1-3  

2.33 

2.92| 

3.51 

4.10 

4.65 

5.28 

Peanut  pasture   

Corn  2-3   

7 

Sorghum  pasture   

Corn  2-3 

.64 

1.06| 

1.48 

1.90 

2.32 

2.74 

8 

C.  S.  Meal  1-3   

.72 

1.281 

1.48 

2.40 

2.96 

3.52 

Sorghum  pasture   

9 

Chufa  pasture   

1.10 

1.71| 

2.32 

2.93 

3.54 

4.15 

10 

3oy  bean  pasture   

Com  2-3   

1.80 

1 

2.36| 

1 

2.93 

3.48 

4.04 

4.60 

11 

C.  S.  Meal  1-3  

1.58 

2.20| 

I 

2.82 

3.44 

4.06 

4.6S 

Soiled  sorghum   



♦Lots  5  and  6  are  not  comparable. 
tCo<t  green  crop  not  considered. 


If  the  hogs  could  have  been  sold  at  6  cents  a  pound  in- 
stead of  at  5  cents  a  pound,  every  lot,  even  the  corn  lot 
would  have  been  fed  at  a  profit.   Even  when  sold  at  5  1-2 
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centjj  a  pound  all  lots  except  the  corn  lot  were  prcfltablj 


In  these  tests  when  the  hogs  were  bought  at  five  cents 
per  pound  and  fattened  and  sold  at  five  cents  per  pound; 
but  48  cents  was  realized  per  bushel  for  corn  when  com 
was  fed  alone.  This  is  about  22  cents  a  bushel  less  than 
could  be  secured  for  the  corn  if  it  had  been  sold  directly 
upon  tLe  market.  But  when  pigs  were  bought  at  five  cents 
a  puuLd  and  sold  at  seven  cents  a  pound  96  centd  was 
realized  upon  each  bushel  of  corn  even  when  nothing  but 
corn  alone  was  used. 

But  in  every  case  where  corn  was  fed  in  combination 
with  some  other  feed  a  better  price  was  secured  for  the 
corn,  when  neither  the  manurial  value  nor  the  cost  of 
putting  in  the  crop  were  considered ;  that  is,  com  was  made 
more  efficient  by  the  addition  of  the  various  supplements. 
For  instance  in  lot  5,  where  peanut  paaturage  was  the  sup- 
plement, fl.53  was  realized  upon  each  bushel  of  corn  (not 
counting  cost  of  pasture  crops)  when  hogs  were  bought 
at  fiv'3  cents  and  sold  at  the  same  price,  and  |3.53  was 
realized  upon  each  bushel  of  corn  when  they  were  bought 
at  fivo  cents  and  sold  at  seven  cents  per  pound  live  weight. 

This  table  brings  out  the  point  distinctly  that  when  hogs 
sell  as  they  have  been  selling  in  the  South  for  the  last 
few  rears  that  the  farmer  cannot  afford  to  sell  his  com 
upon  the  market  at  70  cents  per  bushel,  or  even  at  fl.OO 
per  buHhel.  The  best  and  most  profitable  way  to  sell  com 
is  to  combine  it  with  some  other  feed  and  sell  it  through 
hog3  or  some  other  live  stock. 


In  many  parts  of  the  State  the  local  butchers  quote  the 
dressed  weights  of  the  hogs  two  cents  higher  than  the  live 
weight.  For  instance  upon  the  Auburn  market  for  the 
last  three  years  the  farmers  have  been  given  the  choice  of 
selling  their  hogs  either  at  5  cents  a  j>ound  live  weight  or 
7  cents  a  pound  dressed  weight.  These  quotations  have 
stood  inflexible,  no  reference  at  all  being  made  to  either 
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the  degree  of  fatness  or  to  the  conformation  or  type  of  the 
animals  offered. 


Table  21.   Should  the  farmer  sell  his  hogs  at  five  cents 
live  weight  or  seven  cents  dressed  weight  t 


Av 
Live  \ 
Killii 

0 

0 

0  < 

Av( 
re&se 

3 

<  gi  c 

(» ?; « 

alue 
at 
resse 

0) 

tion 

OB 

^  2.3 

n  pa 

ai' 

f  5. 

12 

131 

96 

73.28 

16.50 

16.72 

Corn  2-3   

C.  S.  Meal  1-3   

9 

181 

130 

71.82 

9.05 

9.10 

5 

158 

116 

73.42 

7.90 

8.12 

5  1 

131  1 

100  1 

76.33| 

6.55| 

6.00 

While  the  above  table  does  not  include  all  the  data  that 
has  betn  collected  from  the  slaughtered  animals,  sufficient 
facta  r.re  presented  to  bring  out  the  point  that  when  hogs 
are  fat  enough  to  kill  out  about  72  per  cent  dressed  weight 
that  it  makes  pratically  no  difference  whether  they  are 
»old  at  5  cents  a  pound  live  weight  or  7  cents  a  pound 
dres-^J  weight.  This  table  Joes  not  take  into  considera- 
tion the  expense  of  killing  the  hog,  which  must  be  charged 
against  the  hog  when  "he  is  delivered  dressed,  neither  does 
it  take  into  account  the  value  of  the  internal  fat  and  the 
oth'  r  organs  which  go  to  the  farmer  when  the  contract 
calls  for  dressed  animals.  In  most  instances  the  value  of 
the  internal  organs  will  just  about  pay  for  the  expense  of 
killing. 

The  point  is  brought  out  that  when  a  hog  is  excessively 
fat,  which  means  that  he  will  dress  about  80  per  cent,  it  is 
more  j  lofitable  to  the  farmer  to  sell  him  at  7  cents  dress- 
ed weight  than  to  sell  him  at  5  cents  ITve  weight.  It  would, 
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of  course,  be  more  profitable  from  the  butcher's  stand-point 
to  buy  him  on  the  basis  of  live  weight.  That  is,  the  fatter 
the  hog  the  greater  should  be  the  difference  between  the  live 
weight  and  the  dressed  weight  quotations,  so  that  all  par- 
ties concerned  may  be  treated  with  fairness. 

Thea,  on  the  other  hand,  the  type  of  hog,  which  is  rep- 
resented by  the  razor  back,  the  small  hammed,  narrow 
backe«1,  long  legged  kind,  will  lose  the  owner  more  money 
when  they  are  sold  at  7  cents  dressed  weight  than  when 
tbey  Lve  sold  at  5  cents  a  pound  live  weight,  because  this 
type  dresses  out  a  small  proportion  of  saleable  parts. 
That  is,  the  nearer  the  hog  comes  to  representing  the  raror 
back  type  the  smaller  should  the  net  quotations  be  Oi^er 
the  live  weight  quotations. 

The  butcher  who  does  not  take  these  things  into  consid- 
eration is  not  treating  his  customers  fairly.  The  man  who 
raises  hogs  of  correct  type  and  takes  pride  in  flnishirg 
them  to  prime  condition  is  being  discriminated  agaiasc 
when  the  butcher  has  an  arbitrary  price  like  the  above. 
Before  a  just  value  can  be  placed  upon  a  bunch  of  hogs 
they  must  be  seen,  so  that  both  type  and  the  degree  of  f  it- 
ness can  be  taken  into  consideration. 

Some  General  Considbrations  in  Swine  Production. 

It  is  sometimes  claimed  that  pork  production  cannot  be 
made  a  profitable  business  in  the  South  since  com  has  ad- 
vanced in  prices.  It  is  often  said  that  the  farmer  can  buy 
his  pork  cheaper  than  he  can  make  it.  But  is  must  be  re- 
membered that  pork  has  advanced  in  price  as  well  as  com, 
that  the  cheapest  side  meat  now  costs  from  10  to  12.5  centa 
a  pouad,  and  that  hams  and  shoulders  cost  from  15  to  20 
cents  a  pound.  Corn  has  advanced  in  price  more  rapidly 
than  has  pork,  but  the  South  is  in  a  position  to  change  her 
feeding  methods  when  corn,  as  a  sole  feed,  gets  out  of 
reach.  The  Southem  hog  prices  are  higher  than  at  either 
the  St.  Louis  or  Chicago  markets.  At  the  present  writing, 
prices  all  over  the  South  are  substantially  higher  than  they 
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are  in  Chicago.  All  conditions  here  are  encouraging  for 
hog  production;  we  can  grow  the  corn,  we  have  the  best 
markets,  as  far  as  prices  are  concerned,  in  America;  and 
we  can  grow  many  kinds  of  pasture  crops,  the  crops  which 
cheapen  pork  production  more  than  any  other  feed. 

It  is  generally  considered  that  there  is  no  other  feed 
equal  to  corn  for  pork  production, — this  is  true,  provided 
the  corn  is  used  judiciously.  If  it  be  fed  alone  for  any 
length  of  time  there  are  few  feeds  which  are  poorer  than 
corn,  as  the  preceding  experiments  strikingly  demonstrate, 
but  if  it  be  fed  in  combination  with  other  feeds  its  use  is 
to  be  highly  commended,  and  it  can  be  used  to  great  eco- 
nomical advantage,  too,  even  though  it  sells  upon  the  mar- 
ket fo?  70  cents  a  bushel. 

The  hog  is  not  adapted  to  living  on  corn  alone,  and 
when  we  require  it  of  him  we  are  forcing  him  to  do  a  thing 
which  is  not  consistent  with  his  nature.  Man  likes  a 
mixture  of  feeds  or  a  change  in  diet;  so  do  the  lower  ani- 
mals. The  hog  in  its  wild  state  is  not  compelled  to  live 
upon  one  feed  alone.  When  wild  and  free  to  make  its  own 
choice  he  is  omniverous,  feeding  upon  rools,  nuts,  fish, 
grass,  fruit,  snakes,  and  in  fact,  but  few  feeds  can  be  men- 
tioned that  he  will  not  eat  if  he  be  given  the  opportunity. 
Our  domesticated  hogs  have  inherited  the  tendency  to  se- 
lect their  foods  from  a  variety  of  substances,  and  when  we 
enclose  them  in  a  pen  and  feed  but  one  feed  we  can  feel 
assure  !  that  we  are  not  allowing  them  to  reach  their  high- 
est poi?sibilities. 

Probably  those  who  claim  that  pork  cannot  be  produced 
in  the  South  at  a  profit  mean  that  it  cannot  be  produced 
on  com  alone  af  a  profit;  if  so,  that  is  entirely  correct. 
Experimental  data  show  that  pork  cannot  be  profitably 
raised  and  finished  upon  corn  alone  when  corn  sells  for 
70  cents  a  bushel.  The  following  table,  made  up  from 
data  collected  from  all  parts  of  the  United  States,  clearly 
dem3nstrate3  the  fact  that  the  man  who  tries  to  finish  hogs 
on  cocn  alone  is  following  a  losing  business; 
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Table  22.  Com  alone  for  fattening  hogs. 


GO 

P 


no 


Texas   

Texas   

Tennessee  . .  . 
Tennessee   . . . 

Tennessee   

Alabama   

Alabama   

Alabama   

Alabama   

Indiana   

Indiana   

Oklahoma   . .  . 

Iowa   

Wis.  (4  trials). 
Wis.   (4  trials). 


a 


m 

M 


Days 

10  83 

10|  83 

3|  60 

3|  CO 
7 
3 


60 
35 
66 
96 
70 
127 
126 
49 


1^ 


\  .46 

I  .43 
1  1.00 
I  1.00 
I  .50 


5-88 

«  o 


0U|  

35|  


I  .40 
I  .69 
I  1.06 
i  .67 
I  .62 
2.08 
l.o9 
1.41 


Average 


Cost  100  lbs.  grain  when 
Corn  is: — 


o 
o 


762 
868 
460 
416 
410 
806 
670 
621 
bll 
432 
520 
470 
461 
459 
499 


5.44 
6.20 
3.88 
2.^7 
2.93 
5.76 
4.79 
4.43 
4.36 
3.09 
3.72 
3.36 
3.29 
3. 
3.57 


S 


s 


6.80 
7.75 
4.10 
3.72 
3.6., 
7.20 
5.98 
5.54 
5.45 
3.86 
4.65 
4.19 
4.12 
4.09 
4.45 


564      4.01      5.4    6.04  7.02 


8.15 
9.30 
4.93 
4.46 
4.39 
8.63 
7.18 
6.65 
6.55 
4.63 
5.57 
5.03 
4.95 
4.87 
5.35 


I  9.52 
10.85 
5.75 
5.20 
5.12 
10.07 
8.37 
7.76 
7.64 
5.40 
6.50 
5.87 
5.74 
5.74 
6.24 


The  average  farmer  under  ordinary  conditions  will  not 
miss  the  average  far.  And  the  average  of  the  preceeding 
table  points  out  the  fact  that  when  com  is  worth  70  cents 
a  busliel  that  the  cost  of  each  pound  of  gain  will  be  just 
about  7  cents,  when  corn  is  selling  at  60  cents  a  bushel 
each  pound  of  gain  put  on  will  cost  6  cents,  when  com  is 
worth  50  cents  a  bushel  each  pound  of  gain  will  cost  5 
cents,  and  when  corn  is  worth  only  40  cents  a  bushel  pork 
can  be  made  for  only  4  cents  a  pound.  The  table  shows 
that  wben  70-cent  corn  is  fed  to  5-cent  hogs  that  the  feed- 
er is  losing  20  cents  per  bushel  on  his  com.  To  come  out 
even  in  Alabama  70-cent  corn  must  go  along  with  7-cent 
pork  if  the  owner  is  to  strike  even  on  feeding  corn  alone. 
As  a  general  thing  the  farmers  do  not  get  7  cents  for  their 
hogs.  If  corn  were  worth  but  |.40  per  bushel,  as  it  is  in 
some  of  the  Westem  States,  it  would  be  a  very  profitabb 
thing  to  raise  corn  and  feed  it  to  5  and  6-cent  hogs;  good 
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money  could  be  made  out  of  it,  as  the  farmer  would  then 
be  selling  his  |.40  corn  by  means  of  hogs  at  from  |.50  to 
f.60  per  bushel.  But  even  in  the  corn  belt  States  it  is 
more  profitable  to  supplement  the  corn  with  other  concen- 
trates or  green  crops, — a  practice  followed  by  the  best 
Northern  farmers. 

The  data  recoraed  in  this  Bulletin  point  the  way  to 
cheaper  pork  production  in  Alabama.  If  we  are  to  make 
the  most  that  there  is  to  be  made  from  pork,  and  at  the 
same  time  build  up  and  maintain  our  soils,  we  must  make 
a  liberal  use  of  green  crops.  Alabama  can  grow  green 
crops  almost  the  year  round  as  indicated  by  the  following 
table: 

Table  23.  Succession  of  green  crops  suitable  for  hog 
grazing: 


For  fall  planting. 


Crop 

Time  to  Plant 

Amount  Seed  Per  Acre 

No.  days  from, 
planting  time 
until  grazing 
time 

Alfafa 

Burr  clover 

Oats 

Kape 

Rye 
Vetch 

Sep't.  1  to  Oct.  15 

Sep't.  1  to  Oct.  1 

Sep*t.  1  to  Nov.  1 

Sep't.  20  to  Oct.  15 

Sep't.  1  to  Nov.  1 
Sep*t.  1  to  Oct.  15 

15  to  25  lbs. 

^5  to  20  lbs.  cleaned  seed 

36  lbs.  in  burr 

l>4to3bu. 

4to6  lbs.  drilled 

5  to  10  lbs.  broadcast 

1)4  to  2  bus. 

1  bu. 

90  to  120 

90  to  120 

90  to  120 

60  to  75 

VO  to  120 
90  to  120 

For  spring  and  summer  planting. 

Alfafa 
Chufas 

Cowpeas 

Japan  clover 

Oats 

Peanuts 

Rape 

Sorgum 

Soy  beans 

Feb.  25  to  April  1 
Mar.  15  to  June  1 

May  1  to  July  10 

Mar.  1  to  Mar.  15 
Feb.  1  to  Mar.  20 
May  1  to  June  30 

Mar.  1  to  Mar.  31 

April  1  to  June  30 

April  1  to  June  30 

15  to  25  lbs. 

3  to  4  pks. 

H  bu.  drilled 

1>^  bu.  broadcast 

24  lbs. 

1>^  to  3  bus. 

1  to2  bu.  unhulled 

4  to  6  lbs.  drilled 

9  to  10  Ids.  broadcast 
\%  io2  bus. 
Yz  bu,  drilled 
1%  bu.  broadcast 

75  to  90 
120  to  150 

75  to  90 

60  to  75 
75  to  90 
90  to  120 

60  to  75 

60  to  90 

90  to  120 

Through  the  use  of  these  crops  the  expense  of  carrying 
the  brood  sows  and  boars  through  the  year  can  also  be 
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greatl.v  reduced.  Many  of  these  crops  would  keep  the 
sows  ill  a  fat  condition  without  the  use  of  any  grain  at 
all, — and  it  is  the  grain  that  costs  the  money  in  Alabama. 

Another  point  is  too  often  overlooked,  but  is  of  great 
moment  to  Southern  soil  maintenance,  and  should  be  con- 
sidered in  all  cases  where  live  stock  is  handled — the  rela- 
tion of  live  stock  to  soil  fertility.  The  farmer  who  keeps 
live  stock  has  a  fertilizer  factory  upon  his  own  farm. 
Stock  will  improve  the  soil  to  such  an  extent  th^it  poor 
soils  Clin  within  a  few  years  be  made  to  produce  a  bale  of 
cotton  to  the  acre. 

Producing  hogs  is  an  excellent  method  by  which  soils 
can  bo  maintained  and  built  up.  In  1898  the  Arkansas 
Station  grazed  hogs  upon  areas  of  peanuts,  chufas,  and  soy 
beans.  The  two  jears  following  1898  the  land  was  planted 
in  cotton  and  data  was  collected  to  determine  what  effect 
this  grazing  might  have  upon  cotton  yields.  The  results 
per  acre  were  as  follows: 

Table  24.    Fertilizing  effect  of  crops  grazed  hy  hogs: 


CO 
a 


CO 

a 


> 

o  < 
o  n 


.SI 
5^  Jog 


-"2  < 

2  S  3 


Cotton  followiDg 

peanuts  grazed  by  hogs. . . 
Cotton  followiDg 

soy  beans  grazed  by  bogs. 
Cotton  following 

chufas  grazed  by  hogs  

Cotton  following 

corn  not  grazed   


.|  1771 

.|  1588 

I 

•  I  1200 

I 

.)  1005 


1134  il452.5 


1020  1 1304. 0,44.6 

I  I 
981  |1090.  |20.9 


61.i;$23.81 
16.35 
7.64 


798  ,  901.51. 


The  effect  upon  the  soil  of  Rowing  a  legume  and  then 
grazing  it  off  with  hogs  is  remarkable;  for  instance  in  the 
case  of  soy  beans  and  peanuts  the  increased  yield  of  cot- 
ton was  44.6  per  cent  and  61.1  per  cent  respectively.  The 
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•eflfects  of  growing  these  crops  and  grazing  tliem  off  does  not 
43top  with  the  cotton  crop  grown  the  first  year  following 
the  grazing;  the  data  show  that  the  increase  over  the  corn 
lot  was  still  considerable  in  the  aecond  year. 

Of  course,  in  the  case  where  peanuts  and  soy  beans  were 
used  the  increased  cotton  yields  were  not  due  entirely  to 
the  gi'azing;  part  of  the  benefits  were  due  to  the  fact  that 
the  crcps  were  legumes,  thus  placing  nitrogen  in  the  soil 
for  the  use  of  subsequent  crops.  But  with  chufa  pasture 
we  have  a  case  in  hand  where  the  increased  cotton  yields 
<;ould  have  been  due  to  nothing  except  the  grazing  and  the 
supplementary  grain  fed,  as  the  chufa  plant  is  not  a  le- 
^me.  In  this  case  the  increased  cotton  yields  for  the  av- 
erage of  the  two  years  following  the  chufas,  which  had 
been  grazed  off,  w^as  20.9  per  cent  over  the  cotton  crops 
which  had  followed  a  corn  crop  without  being  grazed  off 
by  the  hogs.  That  is,  a  farmer  can  expect  to  get  more  cot- 
ton when  it  is  planted  on  an  area  where  hogs  have  grazed 
or  where  peanuts,  soy  beans,  or  other  legumes  have  been 
grown  than  he  can  secure  from  an  area  where  hogs  have 
not  been  grazed. 
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THE  SAN  JOSE  SCALE  AND  LIME-SULFUR  WASH 


BY 


W.  E.  Hinds,  Ph.  D. 


Entomologist  to  Alabama  Experiment  Station. 


Orchard  Interests  op  Alabama. — ^The  culture  of  or- 
chard fruits,  particularly  peach,  plum,  pear  and  apple, 
is  already  a  very  important 'factor  in  the  agricultural 
prosperity  of  Alabama.  As  nearly  as  we  are  able  to  es- 
•  timate  from  the  data  available  there  are  about  8,000,000 
trees  of  these  four  kinds  now  growing  in  this  State.  Soil 
climate  and  market  conditions  are  exceedingly  favorable 
to  a  large  increase  in  the  growth  of  these  fruits.  The 
extension  of  the  present  important  movement  for  the 
production  of  a  greater  diversity  of  crops,  the  substitu- 
tion of  other,  and  more  profitable,  crops  for  cotton  and 
the  adoption  of  improved  methods  for  the  culture  of  all 
crops  grown  will  undoubtedly  result  in  a  great  increase 
in  fruit  growing  within  the  next  few  years.  The  growth 
of  these  fruits  for  wholesale  commercial  shipments  and 
for  the  supply  of  the  home  markets  as  well,  should  in- 
crease largely  as  a  profitable  business  proposition. 

Danger  From  San  Jose  Scale. — The  principal  difficul- 
ty to  be  met  in  maintaining  present  and  in  increasing  fu- 
ture fruit  culture  is  the  necessity  for  controlling  the  in- 
sect enemies  which,  if  left  uncontrolled,  may  partially, 
or  entirely,  destroy  the  crops  of  fruit  or  even  the  lif^  of 
the  trees  themselves.  The  most  important  insect  affect- 
ing the  four  species  of  trees  mentioned  is  the  San  Jose 
Bcale  (pronounced  "San  Hosay")  known  scientifically  as 
Aspidiotus  perniciosus  Comst.  This  is*  the  most  deadly 
enemy  of  fruit-growing  known.  The  name  itself  means 
"most  injurious  scale"  and  it  was  well  chosen. 
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Introduction  and  Spread  op  the  Pest. — This  insect 
is  not  a  native  of  the  United  States  but  appears  to  have 
been  brought  here  from  China  where  it  occurs  commonly 
upon  native  food  plants.  It  was  introduced  into  the  San 
Jose  Valley,  California,  about  1870  and  the  name  of  that 
locality  where  it  was  first  found  has  been  adopted  as  the 
common  name  of  the  scale.  From  California  the  species 
was  brought  on  nursery  stock  into  the  eastern  states 
shortly  before  1893.  It  has  since  been  spread  by  nursery 
stock  shipments  until  it  now  occurs  in  nearly  every  State 
in  the  Union.  During  recent  years,  however,  most  of 
the  States  have  passed  strict  laws  requiring  the  inspec- 
tion of  nurseries  for  the  occurrence  of  the  scale  and  the 
fumigation  of  stock  so  as  to  kill  any  scales  which  might 
possibly  exist  there  before  the  stock  can  be  legally  sold 
and  distributed.  The  nurserymen  have  co-operated 
heartily  in  this  effort  to  prevent  the  further  spread  of 
the  pest  so  that  now  the  buyer  of  fruit  trees  is  very  ef- 
fectually protected  against  the  planting  of  already  in- 
fested trees.  Orchards  may  be  started  today  much  more 
safely  than  they  could  ten  years  ago. 

Occurrence  op  the  Scale  in  Alabama. — The  known 
extent  of  its  occurrence  in  this  State  is  indicated  upon 
the  accompanying  map  (Fig.  1.).  Without  doubt  it  ex- 
ists in  many  other  places  from  which  it  has  not  yet  been 
reported.  Very  frequently  its  presence  in  an  orchard  is 
not  detected  until  some  of  the  trees  begin  to  die  where- 
upon the  cause  of  their  death  is  sought  for.  A  character- 
istic type  of  peach  tree  dying  from  this  scale  is  shown  in 
Plate  I,  fig.  1.  The  dying  of  the  trees  does  not  usually 
begin  until  some  two  or  three  years  after  the  actual  in- 
troduction of  the  scale  and  it  has  thus  an  opportunity 
to  spread  unchecked  through  the  orchard. 

What  is  the  Scale. — The  San  Jose  scale  is  a  minute, 
inconspicuous  insect  which  does  not,  to  the  untrained  ob- 
server, appear  to  be  a  living  creature.  The  body  of  the 
living  insect  is  concealed  beneath  the  circular,  waxen 
scale  which  it  forms  for  its  protection.  The  largest  scales 


are  smaller  than  an  ordinary  pin-head  in  diameter  and 
are  quite  flat  (See  PI.  I,  figs.  2  and  3).  The  scales  are 
hardly  more  than  1-25  inch  across  and  many  of  them  are 
smaller  still.  Beneath  the  scale  the  body  of  the  insect 
may  be  found  as  a  small,  immovable,  yellow  body  (if  still 
alive)  which  if  crushed  seems  to  be  filled  with  a  rather 
thin,  yellow,  oily  liquid.  The  young  of  this  species  are 
bom  alive  and  their  powers  of  reproduction  are  so  re- 
markable that  a  tree  bearing  but  few  live  scales  in  the 
Spring  may  become  quite  heavily  infested  by  Fall  and  will 
then  be  liable  to  severe  injury  during  the  following  sea- 
son unless  some  method  of  destro3ring  the  scales  is  used 
during  the  winter. 

Close  observation  with  the  naked  eye  shows  that  the 
scales  are  marked  with  rings  of  light  and  dark  gray 
around  a  nearly  black  center.  When  very  abundant  they 
give  a  general  ashy-gray  appearance  to  the  entire  bark 
which  is  noticeable  at  some  distance  from  the  tree. 

Nature  op  the  Injury. — On  living  infested  branch- 
es, especially  on  growth  two  or  more  years  old,  the  sur- 
face becomes  irregularly  pitted  or  has  depressions  in 
spots  where  the  scales  are  most  abundant.  The  injury  is 
of  two  kinds.  Much  sap  is  abstracted  by  the  myriads  of 
sucking  insects,  but  more  important  than  this  is  the  ef- 
fect which  these  scales  have  of  causing  a  thickening  of 
the  cell  walls  which  are  penetrated  by  their  slender  mouth 
parts.  This  thickening  checks  the  flow  of  sap  in  the 
^  branches,  and  this  means  the  ultimate  starvation  of  the 
parts  of  the  branch  beyond.  The  San  Jose  produces  a 
distinctive  red  stain  around  the  point  of  attack,  either 
upon  infested  fruit  or  just  under  the  scale  in  the  bark, 
lliis  appears  upon  lightly  scraping  off  the  outer  bark. 

Necessity  for  Treatment. — So  serious  is  the  injury 
of  which  this  scale  is  capable  that  untreated*  infested 
trees  are  certain  to  be  killed  within  a  very  few  years. 
The  LIFE  OF  THE  ORCHARD  IS  AT  STAKE  and  the 
plain  conclusion  is  evident  that  it  is  far  more  expensive 
to  allow  the  trees  to  be  destroyed  than  it  would  be  to  con- 
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trol  the  scale  which  can  positively  be  done  so  as  to  con- 
tinue the  life  of  the  orchard  and  the  production  of  profit- 
able crops.  The  average  annual  cost  per  tree  for  treat- 
ment depends  mainly  upon  its  size  and  ranges,  for  peach 
trees,  from  one-half  cent  to  three  cents,  averaging  be- 
tween one  and  two  cents.  The  man  who  will  allow  his 
total  investment  in  trees,  land  and  labor  through  three 
or  four  years  to  be  absolutely  destroyed  for  lack  of  an 
additional  expense  of  a  cent  or  two  per  tree  each  year, 
cannot  be  considered  as  conducting  his  work  upon  any- 
thing like  business  principles. 

Best  Method  op  Treatment. — The  fight  against  the 
San  Jose  scale  has  developed  several  methods  of  treat- 
ment which  are  of  positive  value.  Three  points  require 
consideration  in  determining  which  of  these  methods  is 
best  and  should  therefore  be  used.  1.  Safety.  2.  Ef- 
ficiency. 3.  Economy.  The  method  which  has  been 
shown  to  best  fulfill  these  conditions  is  "A  WINTER 
SPRAYING  WITH  LIME-SULFUR  WASH."  In  spite 
of  numerous  efforts  to  replace  this  Lime-Sulfur  with  some 
other  material  more  easily  prepared  or  less  objectionable 
to  handle  in  application,  the  fact  remains  that  this  is 
conceded  by  the  great  majority  of  orchardists,  as  well 
as  by  entomologists,  to  be  the  best  treatment  yet  found. 

It  may  be  applied  with  safety  at  any  time  while  the 
trees  are  in  a  dormant  condition.  A  single  thorough 
spraying  with  a  properly  prepared  wash  insures  the  con- 
trol, if  not  the  extermination,  of  the  scale  and  is  safer 
and  more  reliable  than  is  any  other  treatment.  The 
cost  of  treatment,  varying  in  localities  and  with  number 
of  trees  to  be  treated,  need  not  exceed  from  one  to  thirty 
cents  per  tree  according  to  their  kind  and  size 

Season  for  Making  the  Application. — The  safest 
and  most  effective  time  for  trsating  trees  for  scale  is  dur- 
ing the  dormant  period,  that  is,  between  the  time  the 
leaves  drop  in  the  fall  and  the  time  the  buds  start  in  the 
spring.  Experimental  work  has  shown  that  a  single 
treatment  with  Lime-Sulfur  made  in  November  or  De- 
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cember  is  less  effective  than  is  a  single  treatment  made 
in  February  or  March,  and  that  two  treatments,  one  in 
the  Fall  and  another  just  before  the  buds  start,  are  but 
slightly  more  effective  than  is  the  later  treatment  alone. 
The  exact  time  for  spraying  after  January  1st  may  be 
decided  by  convenience  as  related  to  other  work  and  by 
the  continuance  of  the  dormant  condition  of  the  buds. 

A  solution  strong  enough  to  kill  the  scale  may  be  ap- 
plied to  the  bark  without  injury  at  any  time  during  the 
summer.  It  may  be  applied  by  painting  or  swabbing  it 
onto  the  trunks  and  largest  branches  to  check  the  sum- 
mer development  of  the  scale,  but  such  a  solution  will 
destroy  all  foliage  touched  by  it,  and  cannot  therefore  be 
sprayed  on  as  in  winter. 

At  about  one-fifth  of  the  strength  recommended,  how- 
ever, it  is  thought  by  some  that  Lime-Sulfur  can  be 
sprayed  upon  even  peach  foliage  which  is  fairly  matured 
as  at  fruiting  time,  and  that  at  that  strength  it  will  be 
a  very  effective  agent  in  the  prevention  and  control  of 
the  brown  rot  of  peaches  which  is  now  one  of  the  most 
serious  problems  in  peach  production  in  Alabama. 

Preparation  on  the  Orchard  for  Treatment. — This 
is  a  matter  of  considerable  importance  and  the  exact 
measures  to  be  applied  to  each  tree  depend  largely  upon 
the  degree  of  its  infestation. 

Slightly  infested  trees  should  be  pruned  before  being 
treated  as  is  best  for  their  fruiting  regardless  of  the 
presence  of  the  scale.  With  heavily  infested  and  badly 
injured  trees,  the  pruning  should  be  much  more  thorough. 
Trees  which  are  nearly  dead  should  be  cut  out  and,  in  a 
"•oung  orchard,  replaced  if  desired  by  new  ones.  All  dead 
•^ranches  should  be  removed.  Branches  still  alive  but 
which  have  made  very  little  growth  during  the  preced- 
ing season  should  be  strongly  cut  back,  in  some  cases  leav- 
ing them  as  mere  "stubs"  a  foot  or  two  long  from  the 
main  trunk.  If  the  cuts  are  more  than  three-fourths  of 
an  inch  in  diameter  their  surfaces  should  be  painted  over 
with  White  Lead.  If  there  is  still  life  enough  in  the  tree 
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a  new  top  may  be  formed  out  of  several  of  the  best  and 
most  vigorous  shoots  thrown  out  from  these  "stubs/'  In 
many  cases  it  may  be  possible  to  control  the  scale  and  to 
thus  renew  the  top  of  badly  injured  trees,  so  as  to  have 
them  again  of  good  size  and  bearing  more  fruit  in  two  or  ^ 
three  years  than  would  young  trees  if  put  in  their  places. 
This  is  entirely  a  question  of  orchard  management  for  the 
quickest  and  best  production  of  fruit.  It  is  certain  that 
the  scale  may  be  controlled  so  the  age  and  condition  of 
the  tree,  etc.,  must  decide  the  question  whether  it  should 
be  pruned  and  kept  or  cut  out.  It  is  advisable  to  bum 
removed  trees  and  branches  to  get  them  out  of  the  way 
and*  to  prevent  further  spread  of  insect  pests  from  them 
to  living  trees.  The  scale  is  not  liable  to  spread  if  the 
trees  and  prunings  are  not  burned  but  other  injurious 
insects  which  may  breed  in  the  dead  wood  may  spread 
from  them,  particularly  to  scale  injured  trees  and  thus 
cause  the  death  of  trees  which  might  otherwise  be  saved 
from  the  scale. 

Adjacent  thickets  or  trees  of  wild  plums  or  cherry,  etc., 
should  be  cut  and  burned.  Beside  the  trees  mentioned 
many  others  are  liable  to  attack  by  this  scale.  The  fol- 
lowing are  some  of  those  occurring  commonly:  Crab 
apple,  apricot,  persimmon,  several  kinds  of  walnut  and 
of  poplar,  osage  orange,  chestnut,  sumac,  catalpa,  cedar, 
several  of  the  willows,  ash,  elm,  pecan,  orange,  lemon, 
strawberry,  gooseberry,  currant,  etc. 

The  Lime-Sulfur  Treatment. — This  wash  has  been 
very  extensively  used  in  California  during  the  past 
twenty  years.  In  the  eastern  United  States  since  about 
1900  it  has  been  recognized  as  the  best  agent  for  destroy- 
ing San  Jose  scale.  Its  effectiveness  depends  upon  a 
chemical  combination  of  the  lime  and  sulfur  which  is 
brought  about  practically  only  under  high  temperatures. 
In  a  general  way,  if  the  chemicals  are  pure,  we  may 
reckon  upon  using  practically  equal  portions  of  lime  and 
of  sulfur.  In  practice,  however,  it  has  been  found  better 
to  use  a  somewhat  larger  quantity  of  lime,  since  commer- 
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'cial  rock  lime  varies  somewhat  in  purity  and  is  cheap. 
The  excess  of  lime  simply  forms  a  whitewash  which 
shows  plainly  the  trees  that  have  been  treated.  An  excess 
-of  sulfur  would  remain  undissolved  in  the  solution. 
While  this  would  do  no  harm,  its  presence  would  do  no 
good  and  it  might  be  considered  as  a  needless  item  of 
waste.  Both  lime  and  sulfur  are  effective  for  some  in- 
sects and  fungi  when  used  separately,  but  when  combined 
they  act  far  more  efficiently.  The  principal  object  in 
making  the  wash  is  to  produce  economically  a  safe  and 
thoroughly  effective  spraying  solution. 

In  planning  for  making  and  using  this  wash  a  number 
of  practical  points  require  consideration  for  best  resufts. 

Estimation  op  Quantities  op  Chemicals  Needed. — 
Naturally  this  is  a  difficult  matter  for  the  man  who  has 
never  used  anjrthing  of  the  kind.  The  first  consideration 
is  the  number  and  the  average  size  of  the  trees  to  be 
treated.  If  the  scale  is  known  to  occur  anywhere  in  an 
orchard,  the  only  safe  thing  to  do  is  to  spray  all  trees  in 
it,  and  the  treatment  should  include  at  least  all  of  our 
fruit  trees  which  shed  their  leaves  in  the  Fall.  The 
amount  of  spray  required  will  obviously  depend  directly 
upon  the  size  of  the  tree.  We  may  take  average  three  to 
four-vear-old  peach  trees  as  our  standard  and  estimate  that 
such  trees  will  require  about  one-half  gallon  of  spray  each 
for  thorough  work,  and  no  other  kind  of  work  is  worth 
while.  Each  gallon  of  spray  solution  will  therefore  ti'eat 
two  medium-sized  trees,  while  large  trees  may  require  two 
gallons  each.  In  this  way  an  approximate  estimate  may 
be  made  of  the  number  of  gallons  of  spraying  solution  to 
oe  prepared. 

The  question  of  formula  must  be  next  considered.  As 
a  result  of  a  vast  amount  of  experimental  and  practical 
work,  it  appears  that  the  following  formula  is  safe,  effi- 
cient and  economical : 

Rock  lime   20  lbs. 

Flowers  of  Sulfur  or  Sulfur  Flour.. ..15  lbs. 
Water  to  make  50  gallons 
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In  ordering  our  chemicals  therefore  we  reckon  upon 
20  lbs.  of  lime  and  15  lbs.  of  sulfur  for  every  50  gallons 
of  spraying  solution  which  we  have  estimated  to  be  need- 
ed. Emphasis  should  be  laid  upon  the  ultimate  economy 
of  using  only  the  best  and  purest  chemicals  obtainable, 
regardless  of  their  slightly  greater  initial  cost. 

Lime. — This  means  always  freshly  burned  rock  lime 
or  quick  lime.  The  test  of  quality  is  the  slaking.  Good 
limes  should  not  contain  more  than  ten  per  cent  of  impuri- 
ties. Poor  limes  may  contain  25  per  cent  of  impurities. 
It  is  partly  on  account  of  these  varying  percentages  of 
impurities  that  more  lime  than  sulfur  is  used  in  the  for- 
mula given.  A  good  lime  will  slake  readily  and  form  an 
even  creamy  solution  with  little  sediment  or  coarse  matter 
which  is  waste. 

Much  first-class  lime  is  produced  in  Alabama,  partic- 
ularly that  made  in  the  vicinity  of  Calera.  The  addresses 
of  several  manufacturers  may  be  found  in  the  Appendix 
on  page  20. 

The  best  grade  of  lime  is  shipped  and  handled  in  bar- 
rels. This  is  the  best  form  in  which  to  buy  it,  and  the  cost 
should  not  exceed  about  $1.00  per  barrel  or  Ic  per  pound 
for  our  spray  formula.  In  nearly  every  town  may  be 
found  someone  who  handles  a  good  grade  of  lime. 

Sulfur. — The  sulfur  used  must  be  very  finely  pow- 
dered to  combine  readily  and  completely  with  the  lime  in 
the  making  of  the  wash.  Two  forms  of  sulfur  to  be  found 
on  the  market  are  perfectly  pure  and  answer  this  need 
equally  well.  The  "Flowers  of  Sulfur*'  is  the  finest  form? 
and  is  largely  used,  but  may  cost  slightly  more  than  doesr, 
"Sulfur  Flour'*  or  "Flour  Sulfur"  as  it  is  called.  The^ 
choice  between  these  two  depends  upon  availability  and'' 
price.  Either  should  be  obtainable  at  about  five  cents  per 
pound  in  lots  of  fifteen  pounds  or  more.   If  not  obtaina- 
ble at  a  satisfactory  price  through  local  druggists,  sulfur 
may  be  secured  through  the  wholesale  drucr  firms  listed 
in  the  Appendix  page  20,  and  from  other  firms  probably 
as  well.  Crystalline  Sulfur  should  not  be  used  under  any 
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circumstances,  since  it  is  so  coarse  that  it  will  not  com- 
bine completely  with  the  lime  even  with  prolonged  boil- 
ing. The  result  is  a  direct  waste  of  sulfur  and  a  wash 
solution  that  is  liable  to  contain  too  little  sulfur  to  be  effi- 
cient, thus  wasting  all  the  chemicals,  the  labor  of  applica- 
tion and  possibly,  too,  the  life  of  the  trees  through  inef- 
fective treatment. 

Preparation  op  the  Wash. — For  this  work  some  fa- 
cility for  boiling  the  solution  is  essential.  Where  it  is  to 
be  made  on  a  small  scale,  and  even  in  the  treatment  of 
several  thousand  trees  where  only  one  barrel  pump  is  to 
be  supplied,  the  cooking  may  be  done  quite  conveniently 
in  two  large  cast  iron  kettles,  one  of  which  may  hold 
about  20  to  25  gallons,  while  the  other  should  hold  40 
gallons.  The  smaller  kettle  can  be  used  in  heating  water 
while  the  lime  and  sulfur  are  being  boiled  in  the  larger 
one.  For  treatment  of  from  5,000  to  10,000  trees  it  is 
better  to  have  larger  kettles  holding  75  to  80  gallons  and 
mounted  in  a  brick  frame  work  or  furnace.  The  cooking 
should  be  done  when  possible  near  a  convenient  water 
supply,  but  it  is  better  to  haul  the  water  than  the  wash. 
For  more  than  10,000  trees  it  will  be  far  better  to  cook 
the  wash  by  steam  supplied  directly  from  a  portable  boil- 
er or  some  such  source,  the  cooking  may  then  be  done 
in  barrels  placed  side  by  side  and  preferably  upon  an 
elevated  platform.  The  essential  point  is  that  the  boiler 
supply  about  one  horse  power  for  each  barrel  to  be  boiled 
with  about  30%  surplus  power  for  the  pumping  and  heat- 
ing of  water,  etc.  Wherever  possible  the  water  supply 
and  the  cooking  barrels  should  be  elevated  sufficiently  to 
utilize  gravity  in  the  flow  of  the  liquids  into  the  cooking 
barrels  and  from  them  into  the  spray  tanks. 
(  The  kettle  method  of  preparation  will  be  described  par- 
ticularly as  it  may  be  more  commonly  employed  in  this 
State.  Much  latitude  is  permissible  in  the  details  of  the 
preparation  for  the  cooking.  The  essential  points  are  to 
secure  the  complete  and  rapid  slaking  of  the  lime  and  the 
mixture  of  the  sulfur  with  the  lime  solution  without  the 
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lumping  of  the  sulfur.  To  avoid  this  the  sulfur  should 
always  be  mixed  to  a  thin  paste  with  hot  water  before 
being  poured  into  the  large  boiling  kettle.  If  this  be  done 
it  makes  little  difference  in  the  final  result  whether  it  be 
added  before,  after  or  during  the  slaking  of  the  lime. 
The  following  method  is  as  good  as  any  and  easy  to  fol- 
low : 

For  each  50-gallon  lot  of  spray  solution  to  be  prepared 
mix  15  lbs.  of  fine  sulfur  to  a  thin  paste  in  hot  water  in 
some  cdlivenient  receptacle.  Heat  about  12  to  15  gallons 
of  water  in  the  40-gallon  kettle  and  while  it  is  heating  add 
the  sulfur  paste  taking  care  to  break  up  any  lumps  that 
may  exist.  Then  add,  lump  by  lump,  the  20  lbs.  of  best 
rock  lime.  By  the  time  the  lime  is  all  slaked  the  solution 
should  be  boiling  hot.  Add  about  10  gallons  more  of  hot 
water  and  continue  the  boiling  steadily  for  about  one 
hour.  During  this  time  the  mixture  must  be  stirred  al- 
most constantly  to  keep  it  from  burning  and  to  insure  the 
complete  solution  of  the  sulfur.  When  properly  prepared 
there  should  be  no  residue  of  sulfur  after  this  cooking. 
The  wash  will  appear  as  a  rather  thick,  reddish  brown, 
or  dark  orange-colored  liquid.  It  gives  off  a  strong  odor 
of  sulfur  and  is  caustic  in  its  action.  Impurities  in  the 
lime  may  vary  the  color  of  the  liquid,  as  does  also  the 
excess  amount  of  lime  but  a  variation  in  color  need  not 
affect  its  efficiency  if  the  wash  has  been  properly  stirred 
and  boiled. 

From  the  boiling  kettle  the  wash  goes  to  the  spraying 
barrel  into  which  it  should  be  strained  through  a  brass 
strainer  having  about  20  meshes  per  inch.  See  fig, 
2.  This  may  be  purchased  or  made  at  home.  The  strain- 
er should  remove  all  impurities  which  might  clog  the 
nozzles  and  delay  the  work  in  spraying.  Never  strain 
the  wash  through  burlap  bagging  as  the  lint  from  the 
bagging  will  soon  clog  the  pump.  In  the  barrel  the  wash 
may  be  finally  diluted  with  cold,  but  preferably  with  hot, 
water  to  make  the  required  50  gallons  of  spraying  solu- 
tion.   The  amounts  of  lime  and  sulfur  may  be  varied. 


Digitized  by 


14 


still  keeping  the  proportion  bstween  them,  in  preparing 
larger  or  smaller  quantities  of  the  wash  as  may  be  needed. 
In  general  it  is  better  to  spray  the  wash  while  it  is  still 


warm  or  quite  hot.  It  works  easier  in  the  pump  and  by 
the  time  the  spray  reaches  the  tree  it  is  cooled  so  that 
there  is  no  danger  of  its  doing  injury.  It  is  generally  con- 
sidered as  desirable  to  use  the  wash  upon  the  day  it  is 
prepared  but  this  does  not  seem  to  be  absolutely  neces- 
\ary.  Undiluted  wash  standing  till  cold  will  crystalize 
jut  the  crystals  may  be  again  dissolved  by  reheating 
thoroughly  and  the  wash  is  then  probably  just  as  good  for 
use  as  ever. 

Spraying  Outfit. — While  it  is  possible  to  apply  the 
wash  by  painting  or  swabbing  it  onto  the  trunks  and  lar- 
ger branches,  the  smaller  branches  and  twigs  cannot  be 
thoroughly  treated  in  this  way  and  this  method  of  appli- 
cation is  so  wasteful  of  time  and  materials  that  it  will 
be  found  more  economical  as  well  as  efficient  to  do  the 
work  with  a  "bucket  pump"  such  as  may  be  bought  for 
about  $6.00.  This  may  serve  fairly  for  the  treatment  of 
from  25  to  50  trees  if  they  are  small  but  for  large  trees, 


Fig.  2. 
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or  more  of  them,  every  orchardist  should  have  a  "barrel 
pump."  These  may  be  had  in  different  sizes  and  full  de- 


Fig.  3. 


scriptions  may  be  found  in  the  catalogs  of  the  various 
dealers  whose  addresses  are  given  in  the  Appendix  on  page 
20-21. 

In  selecting  an  outfit  for  Lime-Sulfur  work  it  is  essen- 
tial that  all  of  the  working  parts  of  the  pump  be  of  brass 
and  that  there  be  no  leather  packings  or  valves.  The 
caustic  action  of  the  wash  soon  corrodes  copper  and  de- 
stroys leather  but  affects  brass  only  slowly.  The  best  ap- 
paratus is  the  cheapest  in  this  case.  The  most  economi- 
cal outfit  for  the  average  orchardist  is  a  barrel  pump  that 
is  powerful  enough  to  carry  two  lines  of  hose  with  strong 
pressure  for  four  nozzles.  (See  fig.  3). 

The  barrel  in  which  the  pump  is  mounted  may  well  be 
an  ordinary  50-gallon  oil  barrel  such  as  may  be  obtain^ 
in  any  town  and  the  mounting  of  the  pump  is  a  simple 
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operation.  The  hose  should  be  one-half  inch  in  diameter, 
inside  measure,  and  of  at  least  four-ply  stock.  Such  hose 
may  be  secured  of  some  of  the  firms  mentioned  at  from 
12  to  15  cents  per  foot.  The  best  hose  is  not  liable  to 
burst  under  the  pressure  from  the  pump  and  will  last 
much  longer  than  cheaper  grades.  The  length  of  hose 
usually  furnished  by  manufacturers  with  their  pumps  is 
too  short  for  satisfactory  use.  About  25  feet  is  a  good 
working  length  for  each  line  as  it  allows  the  sprayers 
more  range  and  insures  more  rapid  and  more  thorough 
work  which  more  than  offsets  the  slight  extra  cost  for  the 
longer  hose.  Each  line  should  be  provided  with  an  ex- 
tension rod  from  6  to  12  feet  long  according  to  the  size 
of  the  trees  to  be  treated.  There  should  be  two  "cut- 
oflfs"  for  each  line  of  hose :  one  between  the  pump  and  the 
hose  and  the  other  between  the  hose  and  the  extension 
rod.  These  save  time  and  liquid  and  it  is  more  economical 
to  have  them  than  to  work  without  them. 

The  kind  of  nozzle  to  be.  used  is  a  very  important  mat- 
ter. That  throwing  the  best  spray  is  known  as  the  "dou- 
ble Vermorel."  There  are  several  types  of  this  nozzle 
made  by  various  manufacturers  which  accomplish  very 
similar  results.    One  of  these  is  shown  in  fig.  4.  The 


nozzle  should  be  provided  with  plungers  to  clean  them 
when  they  become  clogged  as  is  liable  to  happen  occasion- 
ally even  if  the  wash  has  been  properly  strained.  The 
nozzle  caps  for  Lime-Sulfur  work  should  have  an  open- 
ing of  1-16  inch  and  extra  caps  should  be  kept  on  hand 
to  replace  old  ones  when  they  become  worn  so  that  they 
throw  too  coarse  a  spray.  The  pressure  from  the  pump 
should  be  kept  strong  and  especially  when  four  nozzles 


Fig.  4. 
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are  being  supplied  care  must  be  exercised  to  see  that  the 
pumper  does  not  take  his  work  too  easily.  The  barrel 
outfit  may  be  carried  through  the  orchard  In  any  kind  of 
a  one-horse  wagon  or  on  a  drag.  The  driver  does  the 
pumping  while  a  man  is  needed  on  the  ground  for  each 
line  of  hose. 

A  thoroughly  good  outfit  such  as  has  been  described 
will  cost  about  $25.00  and  with  proper  care  it  should  last 
for  a  number  of  years.  It  will  serve  equally  well  in  the 
application  of  all  arsenical  poisons  for  leaf  and  fruit  feed- 
ing insects  or  for  those  attacking  many  of  the  garden  or 
field  crops.  It  may  also  be  used  for  whitewashing.  Al- 
together such  an  outfit  is  one  of  the  most  profitable  pieces 
of  equipment  that  any  orchardist  can  own.  Its  intelli- 
gent use  will  go  farther  toward  the  production  of  profits 
with  almost  any  crop  than  can  any  equal  expenditure 
made  in  other  ways  .without  the  spraying. 

Information  regarding  "power  sprayers*'  may  be  had 
from  the  catalogs  of  manufacturers  and  suggestions  re- 
garding them  will  Ije  gladly  given  anyone  upon  applica- 
tion to  the  Entomologist,  Alabama  Experiment  Station, 
Auburn,  Ala. 

Spraying  Suggestions. — While  much  in  regard  to 
spraying  can  be  learned  only  from  experience,  there  are 
many  suggestions  that  may  be  of  aid  to  the  beginner. 

Only  the  most  careful  work  is  worth  doing  at  all.  Care 
should  be  taken  to  cover  the  twigs  and  small  branches  as 
thoroughly  as  the  larger  branches  and  trunks.  If  the  tree 
is  completely  dormant,  heavy  drenching  with  the  wash 
will  not  injure  it  and  it  is  better  to  use  more  spray  than 
is  really  needed  than  to  use  too  little  to  do  the  work  thor- 
oughly. Do  not  undertake  to  spray  when  the  prospects 
are  for  an  immediate  storm  or  severe  cold  spell  since  if 
these  should  occur  before  the  wash  has  dried  thoroughly 
on  the  trees  the  work  will  have  to  be  repeated  to  be  ejffec- 
tive.  Good  work  cannot  be  done  when  a  strong  wind  is 
blowing.  Select  fair,  calm  weather  for  the  work  when- 
ever possible  or  else  make  a  second  treatment  when  it  is 
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calm  or  when  the  wind  is  blowing  from  the  opposite  di- 
rection to  that  during  the  first  spraying.  The  spray  so- 
lution must  be  continually  agitated  during  the  spraying 
and  a  properly  constructed  pump  will  accomplish  this. 

The  disagreeable  effects  of  getting  the  wash  on  the  skin 
may  be  reduced  by  rubbing  the  hands  and  face  with  vas- 
eline before  spraying.  Rubber  coats  and  gloves  are,  of 
course,  the  best  protection  for  the  sprayers  but  if  not 
available  old  clothes  should  be  worn  so  that  they  may  be 
tiiscarded  after  the  work  is  finished.  Cheap  canvas  work 
gloves  are  a  satisfactory  protection  for  the  hands.  The 
mules,  or  horses,  and  the  harness  may  well  be  protected 
by  blankets  made  of  old  burlap  sacks. 

After  the  days  work  is  over  the  remaining  solution 
should  be  drawn  or  emptied  out  and  clear  water  run 
through  the  pump,  hose  and  nozzles  to  leave  them  in  clean 
condition  and  reduce  the  corrosive  injury  to  the  outfit 
which  would  otherwise  be  as  great  through  a  night  of 
standing  as  through  a  day  of  use.  This  cleaning  should 
be  particularly  thorough  at  the  end  of  each  seasons  work 
or  when  the  apparatus  is  to  be  stored  for  any  length  of 
time.  All  working  parts  should  be  kept  thoroughly  oiled. 
These  measures  of  care  will  reduce  the  expenses  for  re- 
pairs and  improve  the  ease  and  quality  of  the  work  done. 

General  Usefulness  op  Lime-5ulpur  Wash. — Its  su- 
perior power  of  controlling  the  San  Jose  scale  is  but  one 
of  the  many  advantages  of  this  wash.  It  adheres  to  the 
trees  for  a  long  time  and  its  good  effects  are  continued 
through  several  months  after  the  application.  It  acts 
both  as  an  insecticide  and  also  as  a  fungicide. 

As  an  insecticide  it  is  effective  for  nearly  all  of  the 
scale  insects  oscurring  upon  fruit  trees.  It  destroys  the 
winter  eggs  of  the  plant  lice  which  attack  the  leaves 
and  twigs  of  apple  so  abundantly  in  the  Spring.  It  also 
controls  the  "pear-tree  Psylla*'  and  the  "pear-leaf  blister, 
mite"  as  well  as  the  ,'silvering  mite"  of  the  peach  and  the 
"peach-twig  borer." 

At  the  same  time  as  a  fungicide  it  is  exceedingly  effec- 
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tive  against  the  "peach-leaf  curl"  and  the  "brown  rot," 
also  for  the  "apple  scab"  and  "pear  scab"  and  other  fun- 
gous diseases  of  fruits. 

These  fruit  pests  cannot  all  be  reached  at  the  same 
time  with  any  other  of  the  numerous  methods  of  treat- 
ment which  are  sometimes  substituted  for  the  Lime-Sul- 
fur for  controlling  the  San  Jose  scale.  No  other  insec- 
titude  now  known  can  equal  in  range  of  usefulness  and 
in  economy  a  single  thorough  application  of  Lime-Sulfur 
wash  to  fruit  trees  just  before  the  buds  start  in  the 
Spring. 

Manifestly  these  important  considerations  in  favor  of 
Lime-Sulfur  far  outweigh  all  contrary  ones  based  upon 
the  inconvenience  in  its  preparation  and  the  disagreeable- 
ness  of  handling  and  applying  it.  To  obviate  the  objec- 
tions to  the  preparation  of  the  wash  any  one  who  desires 
may  now  buy  it  in  a  concentrated  solution  ready  to  dilute 
directly  with  water  for  spraying.  It  is  sold  by  several 
of  the  manufacturers  of  insecticides  whose  addresses  are 
given  in  the  Appendix  on  page  21-22.  This  might  be  partic- 
ularly desirable  for  the  man  who  needs  but  little  of  the 
wash.  The  commercial  article  has  shown  up  favorably 
in  experimental  tests  but  apparently  has  no  superiority 
in  effect  over  the  home-made  article  which,  of  course, 
costs  somewhat  less. 

Determination  of  Specimens  and  Special  Advice. — 
Specimens  suspected  of  being  San  Jose  scale,  and  any 
other  insects  attacking  fruits,  trees,  garden  and  field 
crops,  etc.,  may  be  submitted  to  the  Entomologist,  Ala- 
bama Experiment  Station,  Auburn,  Ala.,  for  determina- 
tion. They  should  be  mailed  in  a  tight,  strong  box  bear- 
ing plainly  on  the  outside  the  name  and  address  of  the 
sender  and  separate  from  the  letter  of  advice  which 
should  describe  as  fully  as  possible  the  nature  and  extent 
of  the  injury  which  the  insect  seems  to  be  doing.  The 
Entomologist  will  gladly  and  freely  give  any  suggestions 
possible  for  combating  insect  pests  thus  brought  to  his  at- 
tention. 
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INSECTICIDE  MATERIALS  AND  SPRAYING  APPA- 
RATUS:   ADDRESSES  OP  DEALERS 
AND  MANUFACTURERS. 


Believing  that  much  of  the  failure  to  adopt  recommen- 
dations for  spraying  treatment  for  insect  and  fungus 
pests  is  due  to  a  lack  of  definite  knowledge  as  to  just 
where  reliable  materials  and  equipment  may  be  secured, 
we  give  below  the  addresses  of  some  of  the  many  firms 
manufacturing  or  dealing  in  insecticide  materials  and  ap- 
paratus. In  doing  this  we  do  not  mean  to  imply  that 
other  dealers  do  not  make  or  handle  just  as  reliable  and 
satisfactory  goods.  Those  listed  may  be  depended  upon 
and  are  as  accessible  as  possible  to  the  people  of  Alabama. 

Lime  Works. 

Newala  Lime  Works,  Calera,  Ala. 
Calera  Lime  Works,  Calera,  Ala. 
Keystone  Lime  Works,  Calera,  Ala, 
Longview  Lime  Works,  Calera,  Ala. 

Wholesale  Sulfur  Dealers. 

Durr  Drug  Co.,  Montgomery,  Ala. 
Greil  Bros.,  Montgomery,  Ala. 

Jacob's  Pharmacy,  Wholesale  Department,  Atlanta, 
Ga. 

Mobile  Drug  Co.,  Mobile,  Ala. 

Spraying  Machinery. 

Morrill  and  Morley,  Benton  Harbor,  Mich.  (Local 
agency  G.  W.  Barnett  Hardware  Co.,  Montgomery,  Ala.) 
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Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y.  (Goods  handled* 
by  Beck  &  Gregg  Hardware  Co.,  Atlanta,  Ga.;  Alabama 
Machinery  &  Supply  Co.,  Montgomery,  Ala.) 

The  Deming  Co.,  Salem,  Ohio.  (No  local  agency  so  far 
as  we  know.) 

Frost  Insecticide  Co.,  Arlington,  Mass.  (No  local  agen- 
cy.) 

Dayton  Supply  Co.,  Dayton,  Ohio.  (Agency  with  Ma- 
con Implement  Co.,  Macon,  Ga.;  Alabama  agencies  are 
being  established  also.) 

F.  E.  Myers  &  Bro.,  Ashland,  Ohio.  (Agencies  with 
Barney-Cavenaugh  Hardware  Co.,  Mobile,  Ala.;  Selma 
Hardware  Co.,  Selma,  Ala.;  and  Alabama  Machinery 
&  Supply  Co.,  Montgomery,  Ala.) 

Insecticide  Manufacturers  and  Dealers. 

Graselli  Chemical  Co.,  Birmingham,  Ala.  (Make  and 
sell  Lime-Sulfur  solution.  Arsenate  of  Lead,  Bordeaux 
mixture,  etc.) 

Bowker  Insecticide  Co.,  43  Chatham  St.,  Boston,  Mass. 
(Sell  a  number  of  kinds  of  specially  prepared  insecti- 
cides.) 

Frost  Insecticide  Co.,  Arlington,  Mass. 

Rex  Co.,  Omaha,  Nebraska.  (Sell  Lime-Sulfur  solu- 
tion and  Arsenate  of  Lead  particularly.) 

Thomsen  Chemical  Co.,  Baltimore,  Md.  (Sell  Lime- 
Sulfur  solution.) 

Fred.  L.  Lavanburg,  100  William  St.,  New  York,  N.  Y. 
(For  Paris  Green  and  Arsenate  of  Lead  particularly.) 

Merrimac  Chemical  Co.,  33  Broad  St.,  Boston,  Mass. 
(Makers  of  Swift's  Arsenate  of  Lead.) 

Adler  Color  &  Chemical  Co.,  New  York,  N.  Y.  (Make 
Paris  Green,  Arsenate  of  Lead,  etc.) 

Acme  Color  Works,  100  William  Sreet,  New  York, 
N.  Y.    (Paris  Green,  etc.) 

A.  B.  Ansbacher  &  Co.,  New  York,  N.  Y.  (Paris 
Green,  etc.) 


Digitized  by 


22 

*  F,  W.  Devoe  &  Co.,  New  York,  N.  Y.  (Paris  Green, 
etc.) 

Leggett  &  Brother,  New  York,  N.  Y.  (Various  insec- 
ticides.) 

Sherwin-Williams  Co.,  Newark,  N.  J.    (Paris  Green.) 

American  Horticultural  Distributing  Co.,  Martinsburg, 
W.  Va.    ("Target  Brand"  insecticides.) 

B.  G.  Pratt  Co.,  11  Broadway,  New  York,  N.  Y. 
(Scalecide.) 
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LOCAL  FERTILIZER  EXPERIMENTS  WITH  COTTON 
IN  1905,   1906,  1907,  AND  1908. 


By  J.  P.  DuGGAU. 


For  a  number  of  years  this  Station  has  conducted  numer- 
ous local  fertilizer  experiments,  furnishing  material  and  in- 
structions to  farmers  agreeing  to  make  the  testa. 

The  number  of  local  fertilizer  experiments  with  cotton,  of 
which  reports  were  received,  was  as  follows:  In  1905,  ten; 
in  1906,  thirteen;  in  1907,  ten;  and  in  1908,  twenty-two. 
This  does  not  include  a  number  of  experiments  begun  and 
not  successfully  completed.  In  all  of  these  years  fertilizer 
experiments  were  also  made  on  corn  and  other  crops,  the  re- 
sults of  which  will  be  published  later. 

The  chief  object  of  these  local  fertilizer  experiments  or 
soil  tests  has  been  to  ascertain  the  best  fertilizer  or  combi- 
nation of  fertilizers  for  cotton,  growing  on  each  of  the  prin- 
cipal soils  of  Alabama. 

Small  lots  of  carefully  weighed  and  mixed  fertilizers  were 
supplied  to  each  experimenter.  Detailed  instructions  as  to 
how  to  conducft  the  experiments  and  blank  forms  for  report- 
ing results,  were  also  furnished. 

The  following  list  gives  the  name  and  address  of  each  experimen- 
ter who  has  reported  the  results  of  fertilizer  experiments  made 
under  our  direction  during  the  past  four  years,  with  page  of  this 
bulletin  where  the  results  may  be  found. 

County.    Post  Office       Name.  Date.  Pack 

Autaugra  ..Prattville  J.  W.  Young,  1905-6  49-52 

Barbour  ...Louisville  J.  D.  Veal  1906    69 

Blount   Tidmore  Jno.  W.  Staab  1905  39-42 

Bullock  Union  Spr'gs  .F.  B  Haynes   1908    78 

Bullock  . . .  Three  Notch.  .A.  M.  Cope   1906   68-69 

Bullock  ...  Suspension  ...O.  M.Hill  1906   78 

Chambers  .Fredonia  K.  W.  Smartt    1905    78 

Chilton  ....Verbena  G.  H.  Caffey   1907-8    49-50 

Chilton    ...Verbena  J.  H.  Willoughby  ..1905-6-8   47-49 

Conecuh  ..  Betts  R.  H.  Betts   1905-6-7  75-76 

Cullman  ...Cullman  ....  L.  A  Fealy  1906    39-42 

Cullman  ...Joppa  O.  G.  Roberts  1906-7-8    39  40 

Fayette.... Newtonville... J.  B.Gibson   1906-7-8...  .45-47,78 

Franklin  .  Russellville  . .  .T.  J.  Willis  1905-6    29-30 

Geneva  ...  Geneva  M  P.  Metcalf   ..      1905  69-70 

Greene  ...  Eutaw  W.  W.  Morgan  1908    48 

Henry  Headland  W.  F.  Covington   ..  1907-8   73 

Henry  Colura\jia  T.  Z.  Atkeson  1908  71-73 
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County   Post  Office 

LauderdaleFlorence   

ItauderdalePlorence  . . 

Lawrence  .Hillsboro  

Lee  Auburn  

Lee  Auburn  

tree  Bee  Hive  

Macon         Notasulga  . . . 

Macon  ....  Shorter  

Macon  Society  Hill  . 

Macon  Hurtsl>oro  . . . 

Madisoo  . . .  HuntsviUe  . . 
Marengfo . .  .Faundsdale. . 

Marion  Hamilton  . . . . 

HoTgRu . . .  .Hartselle  . . . . 
Mootfom'ry  Montgomery  . 
MootgomVyMontRomery  . 

Montgomery  Naftel  

Pickens      Gordon  . 
Tallapoosa  Notasulga  . . . 
Tallapoosa  Notasulga  . . . 
Tallapjosa  Notasulga  . . . 

Walker  Cordova  

Winston  . .  .Nauvoo  


Namb  Date  Page 

.W.  A.  Parish   1905-6  30-31 

J.  W.  Haddock  1907-8    30-32 

.F.  T.  Nealy   1905    35 

Ala.  Expt.  Station..  1905-6    59 

.Jno  Jackson  1908   57-58 

T.  W.  Cox  1905-6    58 

S.  C.  Jackson  1905  61-64 

.Y.  Swearington  . . .  1906    61-65 

Robt.  Floyd   1806-7    66 

.A.  B.  Floyd  1908    66 

H.  D  N.  Wales...    1905   33-35 

.W.  C.  McNight  1905    53-54 

.6thDist.Agr.School.1906    39-42 

J.  O.  Burleson  1*^07-8  35-36 

J  M.  Jones  190^^-7   54 

T.  M.  Oliver   1907   52  56 

Naftel  1905    78 

Davis  1^   78 

Parker   1907   59 

Jackson   1907    61-63 

Parker  1907  61-62 

Alexander  . . .  .1908   39-44 


.W.  C. 

D.  W. 
M.  E 

E.  B 
J.  W. 
J.  L. 


W.  M  Omary  1908 


.39-43 


The  directions  stated  that  land  employed  for  this  test  should  be 
level  and  uniform,  not  manured  in  recent  years,  not  in  cowpeas  tha 
Y>receding  year,  and  that  it  should  be  representative  ox  large  soil 
areas  in  its  vicinity.  The  need  of  perfect  uniformity  of  standard 
treatment  for  all  plots  (except  as  to  kind  of  fertilizer  used)  was 
emphasized. 

Fertilizers  were  applied  in  the  usual  manner — that  is,  drilled  be- 
fore planting. 

The  Rainfall. 
The  following  data  are  taken  from  the  records  of  the  Alabama 
Bection  of  the  Weather  Bureau,  and  show  the  average  rainfall  for 
the  state: 

INCHES  RAINFALL. 


1905 


1906 


1907 


1908 


January   

February    

March  

April  

May  

Juoe   

July  

August  

September   

October  

November  

December  

Arerage   

Average  j'early  normal 


5.26 
7.24 
3.70 
3.69 
5.51 
4.56 
4.56 
5.30 
2.51 
4.39 
1.78 
6.46 

55  38 


4.66 
2.39 
9.26 
1.03 
4.63 
3.45 
8.50 
3.78 
8.44 
3  54 
2.50 
4.19 

56  56 


2.20 
5.04 
2  94 
6.26 
7.94 
2.85 
5.00 
3.50 
5.50 
1.44 
6.15 
6  01 


4.28 
6.30 
4.77 
5  84 
5.34 
2.75 
4.72 
3.44 
2.42 
1.76 
1.52 
5.02 


54.66 


48.16 


51 
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The  Fertilizers  Used. 
The  following  prices  are  used,  as  representing  approxi- 
mately the  average  cash  price  in  local  markets  during  the 
last  few  years: 

Per  Ton. 

Acid  phosphate  (14  per  cent,  available)   fl4.00 

Cotton  seed  meal  25.00 

Kainit  ,  15.00 

Prices  naturally  vary  in  different  localities.  Any  one  can 
substitute  the  cost  of  fertilizers  in  his  locality  for  the  price 
given  above. 

In  each  experiment  two  plots  were  left  unfertilized,  these 
being  plots  3  and  8.  When  these  yields  differed  widely  the 
experiment  was  classed  as  inconclusive.  The  increase  on 
plots  4  to  7  is  calculated  on  the  assumption  that  the  gradu- 
ation in  fertility  is  uniform  from  plot  3  to  plot  8.  The  fol- 
lowing table  shows  what  kinds  and  amounts  of  fertilizers 
were  used  on  certain  plots ;  the  number  of  pounds  of  nitro- 
gen, phosphoric  acid,  and  potash  supplied  per  acre  by  each 
fertilizer  mixture;  and  the  percentage  composition  and  cosf 
per  ton  of  each  mixture,  the  latter  being  given  in 
order  that  these  mixtures  may  be  readily  compared  with  va- 
rious brands  of  prepared  guanos. 


The  price  assumed  is  J14.00  per  ton  for  seed,  and  10  centa 
per  pound  for  lint,  a  price  found  by  averaging  prices  of  9, 
11,  11,  and  9  cents  per  pound  respectively,  for  the  crops  of 
1904,  '5,  '6,  7,  and  '8.  This  is  equal  to  3.8  cents  per  pound 
of  seed  cotton  turning  out  33  ys  per  cent,  of  lint.  Deduct- 
ing cents  per  pound  as  the  average  cost  of  picking  and 
ginning,  and  we  have  left  3.2  cents  as  the  net  value  per 
pound  of  the  increase  of  seed  cotton  due  to  fertilizers.  Thi« 
latter  is  the  figure  used  in  all  financial  caleul(ition8. 


Price  Assumed  for  Seed  Cotton. 
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Pounds  per  acre  of  fertilizers,  nitrogen,  phosphoric  acid,  and 
potash  used  and  composition  of  each  mixture. 
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^1 


10 


FERTILILEKS 


MIXTURE 
CONTAINS 
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3 
O 
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KIND 


Lbs, 
200 

240 

200 

200 
240 

200 
200 

240 
200 

2(X) 
240 


Lbs, 


13.58 
3.09 

I3.58j 
3.39 


'  Lbs.  I  Lbs, 
Cotton  seed  meal   13.58  5.76 

In  100  lbs.  c.  s,  meal  *  6.79  2.88 
Acid  phosphate  i  36.12 

In  100  lbs.  acid  phos  '  15.05 

Kainit  >  124.60 

In  100  lbs,  kainit. 

Cotton  seed  meal  \ 

Acid  phosphate  \ 

In  100  lbs  above  mix  I. 

Cotton  seed  meal  \ 

Kainit  S 

In  100  lbs.  above  mixl. 

Acid  phosphate  ( 

Kainit  t 

In  100  lbs.  above  mtxt 
Cotton  seed  meal  i 


41.88 
9.52 


J. 54  1 
1.77/ 


24.60  { 
12.30  ( 

3.54 

.80 


5.76  28.14  ( 
1.44.  7.03  i 


'Acid  phosphate. 


200  iKainit 

i  In  100  lbs 


able. 


above  mixl. 

2(X)  I  Cotton  seed  meal  i 

240  I  Acid  phosphate  

100  Kainit  \ 

I  In lbs  above  mixl. 
Average  of  n»any  analysis. 
tCounting  all  the  phosphoric  acid 


13.581 
2.12| 
13.58' 
2.59! 


8.21 
41.88 
6.54 
41.88 
7.75 


5.59  i 
28.14  ) 
4.39  i 
15.84 i 
2.93  \ 


COST  OF 
FERTIL- 
IZERS 


u 
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0 

Per 

Per 

S26.0(' 

S3. 50 

14.00 

1.68 

15.00 

1.50 

18.99 

4.28 

19.50 

4.00 

14.45 

3.18 

17.81 

5.68 

18.24 

5.93 

in  cotton  seed  meal  as  avail- 


Those  farmers  who  are  more  accustomed  to  the  word  am- 
monia than  to  tlie  term  nitrogen,  can  change  the  figures  for 
nitrogen  into  their  ammonia  equivalents  by  multiplying  by 

^/ 

/14 


18/ 
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FiiAXKLiN  County^  5  Miles  North-west  of  Russellville. 
T.  J.  Willis.  1905-6,  (See  Table,  p.  30.) 


Dark  gray  sandy  soil,  with  light  colored  clay  sxibsoil. 

These  tests  were  made  on  a  hilltop  which  had  been  in  cul- 
tivation about  10  years.  The  forest  growth  was  hardwoods. 

It  is  evident  thai:  this  soil  responded  freely  to  every  fer- 
tilizer, whether  applied  singly,  by  twos,  or  all  three  together. 

In  both  years  a  complete  fertilizer  (plots  9  or  10)  was  the 
most  profitable  application,  closely  followed  in  yield  and 
profit  by  a  mixture  of  acid  phosphate  and  cotton  seed  meal. 
On  plot  9  the  complete  fertilizer  increased  the  yield  by  1000 
and  by  792  pounds  of  seed  cotton.  After  deducting  the  cost 
of  the  fertilizer  (p  29)  this  left  profits  of  |26.32  and  |19.6G 
per  acre.  Phopiphato  was  most  effective,  cotton  seed  meal 
next,  and  kainit  least,  but  still  useful. 


1905  1906 

Lbs.  Lbs 

Average  yield  of  seed  cotton,  unfertilized                      352  376 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot                                                  192  24 

To  acid  phosphate  plot                                              172  120 

To  kainit  plot                                                            204  144 

To  acid  phosphate  and  kainit  plot                                167  176 


Average  increase  with  cotton  seed  meal   184  116 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added : 

To  unfertilized  plot    664  456 

To  cotton  seed  meal  plot    644  552 

To  kainit  plot    739  600 

To  cotton  seed  meal  and  kainit  plot    702  632 


Average  increase  tvith  acid  phosphate   687  560 

Increase  of  seed  cotton  p^.r  acre  when  kainit  was  added: 

To  unfertilized  plot    94  16 

To  cotton  seed  meal  plot   106  136 

To  acid  phosphate  plot   169  160 

To  cotton  seed  meal  and  acid  phosphate  plot   164  216 

Ar>erage  increase  with  kainit    133  132 


Digitized  by 


30 


u 

is 
111 


:4 


s 

to 


Has 


2  V 


S3 


J9AO  9«B9JdOI  ^' 


»J0B  Jdd  ao^oo  :  o5  x>  00  >o  M 


ft 

00 


J9d  aouo9  I  • , 
pass  pi»!A  2^ 


-t  <^  00 


9J0B  jad  ao»;oo,2-gjsgg  g 

p»98  JO  Pl^l  A  3     °°  ^ 


Si 


9J0B  Jdd  ao))CK> 
pda«  JO  pidiA 


Q 


9J0B  Jdd  ^unomy 


s 


s 


9B0B  J9d  ao%\oo  **2SSSg    2  S 


WOB  j^d  aowooi^-Ngg;5  5  g 


s 


00 


s 

ON 


S  5 

00 


M  VO 
O^  fO 


ON 


s 


o 


00 


s 


o  <^  n 
J5  ri     ri  oi 

lO  On  rO  »-» 


4, 

6  « 

V  «  N 

a  o.  u 

"So  o 


.r  a 
0  o 

«»  o 

Wo 


IS 


.2  « 
m 

to 


a 
« 

o 

jC 


si 


;S8 

I  r-i 


ON  ^  e<  fo  ^  lo 


Digitized  by 


31 


Lauderdale  County,  10  Miles  West  of  Florence. 


W.  A.  Parish,  1905-6.   (See  Table,  p.  30.) 


In  1905  stiff  light  gray  soil  with  red  subsoil;  in  1906  darker 
soil,  with  red  clay  subsqil. 


Both  fields  had  been  cleared  for  30  or  40  years.  The  orig- 
inal forest  trees  are  said  to  have  been  post  oak,  red  oak, 
black  oak,  and  hickory.  Every  fertilizer  considerably  in- 
creased the  yield  in  both  years.  In  both  years  the  largest 
increase,  857  pounds  and  438  pounds  of  seed  cotton  respect- 
ively, was  afforded  by  plot  5,  fertilized  with  a  mixture  of 
cotton  seed  meal  and  phosphate.  This  represents  a  net 
profit  of  123.14  and  |9.73  per  acre.  In  1904  a  test  made 
\\\  Mr.  Parish  on  gray  soil  with  reddish  subsoil  showed  an 
average  increase  attributable  to  cotton  seed  meal  of  249 
pounds  of  seed  cotton  per  acre;  an  increase  deu  to  acid 
phosphate  of  584  pounds;  and  an  increase  due  to  kainit 
of  212  pounds  of  seed  cotton.  This  indicated  a  need  for  the 
complete  fertilizer,  while  the  later  tests  gave  good  results 
without  kainit. 

It  seems  that  this  soil  needs  chiefly  phosphoric  acid,  but 
that  this  should  usually  be  supplemented  by  nitrogen. 
The  soil  on  which  both  Mr.  Parish  and  Mr.  Had- 
dock made  their  experiments  was  that  known  locally  as 
"The  Barrens,"  and  described  in  soil  survey  reports  as 
"Clarksville  Silt  Loam." 


1904  1905  1906 

Average  yield  of  seed  cotton  per  acre,  unfertilized,  .452    340  168 
Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 


To  unfertilized  plot   284    336  232 

To  acid  phosphate  plot  269    465  246 

To  kainit  plot  237    298  —26 

To  acid  phosphate  and  kainit  plot  208 — 131  91 


Average  increase  with  cotton  seed  meal  249    242  138 
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Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 


To  unfertilized  plot   696   392  192 

To  cotton  seed  meal  plot   681    521  206 

To  kainit  plot   494    231  114 

To  cotton  seed  meal  and  kainit  plot  465 — 198  231 


Average  increase  vnih  acid  phosphate   584    236  188 

Increase  of  seed  icotton  per  acre  when  kainit  was  added : 

To  unfertilized  plot  334    308  179 

To  cotton   seed  meal  plot  287    270  --79 

To  acid  phosphate  plot   132    147  101 

To  cotton  seed  meal  and  acid  phosphate  p'ot   71 — 449  — 54 


Average  increase  with  kainit  212     69  37 


Lauderdale  County^  10  Miles  West  op  Florence. 


J.  W.  Haddock,  1907-8.    (See  Table,  p.  30.) 


Gray  soil,  with  red  subsoil. 


This  field  had  been  cleared  about  40  years,  and  was  of 
the  same  character  as  soil  used  in  Mr.  Parish's  experiment. 
The  stand  was  uniform.  The  results  both  years  agree  with 
Mr.  Parish's  experiments  in  showing  that  the  most  effective 
fertilizer  was  a  mixture  of  acid  phosphate  and  cotton  seed 
meal,  the  phosphate  being  more  important.  It  is  curious 
and  llnexplicable  that  kainit  when  applied  alone  gave  a  large 
increase,  but  when  combined  with  either  or  both  of  the  oth- 
er fertilizers  it  gave  little  or  no  increase.  These  tests, 
though  presenting  some  figures  that  cannot  be  understood, 
confirmed  the  conclusions  drawn  from  Mr.  Parish's  tests, 
namely,  that  acid  phosphate  is  most  important,  that  it 
should  be  supplemented  by  cotton  seed  meal,  and  that  pot- 
ash is  generally  unnecessary. 
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1907  1908 

Lbs.  Lbs. 

Average  yield  of  seed  cotton  per  acre,  unfertilized  540  475 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot   72  460 

To  acid  phosphate  plot   856  880 

To  kainit  plote   —120  190 

To  acid  phosphate  and  kainit  plot   380 

Average  increase  with  cotton  seed  meal  269  478 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   432  200 

To  cotton  seed  meal  plot  121  620 

To  kainit  plot   — 120 

To  cotton  seed  meal  and  kainit  plot  0  0  70 


Average  increase  vnth  acid  phosphate  576  193 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   848  340 

To  cotton  seed  meal  plot   656  70 

To  acid  phosphate  plot    20 

To  ^cotton  seed  meal  and  acid  phosphate   — 560 — 600 

Average  increase  vnth  kainit  315  — 43 


Madison  County,  5  Miles  West  op  Huntsville. 


H.  D.  N.  Wales,  1905.    (See  Table,  p.  35.) 


Red  soil,  with  red  subsoil. 


This  worn  red  lime  soil  responded  freely  only  to  applica- 
tions of  cotton  seed  meal.  Other  tests  made  in  Madison 
County  indicate  a  general  need  on  such  soils  for  both  nitro- 
gen and  phospahte.  Results  from  potash  have  been  varia- 
ble, the  majority  of  the  tests  showing  that  little  or  no  pot- 
ash is  needed. 
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Lbs. 

Average  yield  of  seed  cotton  per  (icre,  unfertilized  376 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot   144 

To  acid  phosphate  plot  96 

To  kainit  plot   144 

Average  increase  tvith  cotton  seed  meal  128 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot    88 

To  cotton  seed  meal  plot   40 

To  kainit  plot  —32 

Average  increase  with  add  phosphate  24 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot    72 

3o  cotton  seed  meal  plot    72 

To  acid  phosphate  plot   — 48 

Average  increase  with  kainit    24 
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Experiments  in  Madison,  Lawrence  and  Morgan  Counties. 
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Cotton  seed  meal  . . .  | 

Acid  phosphate  [ 

Kainit  ) 

Cotton  seed  meal  . . . 

Acid  phosphate ,  

Kainit  


'  592  216  424  190  712    74  980  350 

416    40  456  219  632      1  900  394 

.   376  ....  240  ....  624  ....   490  .... 

....  744  504  864  2401070  580 


616  376  752  128  1010  520 


Lawrence  County,  1  Mile  East  op  Hillsboro. 


F.  T.  Nealy,  1905.   (See  Table  above.) 


Gray  sandy  loam  soil,  vAth  yellow  subsoil. 


This  field  had  been  cleared  about  70  years  of  its  growth 
of  hardwoods.  It  had  grown  up  in  weeds  during  the  four 
years  preceding  this  experiment.  Rains  were  almost  con- 
tinuous throughout  the  season,  making  cultivation  almosr 
impossible.  Under  these  unfavorable  conditions  a  complete 
fertilizer  was  the  most  eflfective  and  profitable. 


Google 
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Lbs. 


Average  yield  of  seed  cotton  per  acre,  unfertilized  232 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot  48 

To  acid  phosphate  plot  225 

To  kainit  plot   161 

To  acid  phosphate  and  kainit  plot  285 

Average  increase  with  cotton  seed  meal  180 

Increase  of  seed  cotton  per  acre  wh:n  acid  phosphate  was  added: 

To  unfertilized  plot   40 

To  cotton  seed  meal  plot  217 

To  kainit  plot   198 

To  cotton  seed  meal  and  kainit  plot   314 

Average  increase  with  acid  phosphate  192 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot    21 

To  cotton  seed  meal  plot  142 

To  acid  phosphate  plot   179 

To  cotton  seed  meal  and  acid  phosphate  plot   239 

Average  increase  with  kainit   145 


Morgan  County,  4  Miles  West  op  Hartsellb. 


J.  O.  Burleson,  1907-8.   (See  Table,  p.  36.) 


Tn  1907,  8oih  red,  lime  table  land;  Suhsoily  red.    The  orig- 
inal growth  was  hickory ^  removed  about  80  years  before. 

The  soil  was  the  ordinary  lime  soil  of  the  Tennessee  Val- 
ley Region.    A  complete  fertilizer    afforded    the  largest 
yield.    Apparently  the  greatest  need  was  for  nitrogen. 
Tn  1908,  typical  sandy  mountain  land,  dark  gray  soil  uHth 

red  subsoil. 

The  original  growth  was  shortleaf  pine  and  hardwoods, 
and  the  land  had  been  in  cultivation  about  10  years.  The 
largest  increase  was  afforded  by  a  mix-ture  of  cotton  seed 
meal  and  acid  phosphate.  The  chemical  chiefly  needed  by 
this  soil  was  acid  phosphate. 
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Lbs.  Lbs. 

Average  yield  of  seed  cotton  per  arre,  unfertilized  640  530 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 


To  unfertilized  plot   112  210 

To  acid  phosphate  plot  — 20  402 

To  kainit  plot  — 20  — 20 

To  acid  phosphate  and  kainit  plot  239  230 


Average  increase  with  cotton  seed  meal   78  206 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   120  370 

To  cotton  seed  meal  plot  — 12  462 

To  kainit  plot   —93  268 

To  cotton  seed  meal  and  kainit  plot  166  230 

Average  increase  vnth  acid  phosphate    45  333 

Increase  of  seed  cotton  per  acre  wh^  kainit  was  added: 

To  unfertilized  plot   94  126 

To  cotton  seed  meal  plot   — 38  140 

To  acid  phosphate  plot   — 119  24 

To  cotton  seed  meal  and  acid  phosphate  plot   140  — 92 


Average  increase  with  kainit   19  50 


Cullman  County^  2  Miles  South  west  of  Joppa. 


O.  G.  Roberts,  1906-7-8.    (See  Table,  p.  39.) 


Gray  sandy  upland  with  yelloio  clay  subsoil. 


The  original  growth  was  short  leaf  pines  and  hardwoods, 
rharacterlBtic  of  the  Mountain  Plateau  Region.  This  field 
had  been  cleared  for  about  24  years. 

In  all  three  years  the  largest  profit  was  made  on  plot  5  by 
using  a  mixture  of  cotton  seed  meal  and  acid  phosphate.  In 
every  case  there  was  no  advantage  in  adding  kainit  to  the 
cfher  two  chemicals.  This  inefficiency  of  potash  in  these 
tests  is  further  borne  out  by  the  fact  that,  of  the  two  com- 
plete fertilizers,  the  one  with  the  smaller  amount  of  potash 
each  year  afforded  the  larger  yield.  These  results  also  agree 
with  the  results  of  Mr.  Burleson's  tests  on  similar  gray  pla- 
teau soil. 
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1906. 1907. 1908. 
0>s.  Lbs.  Lbs. 

Average  yield  of  eeed  cotton  per  acre  unfertilized  .  .248   360  312 
Increase  in  seed  cotton  when  cotton  seed  meal  was  added: 


To  unfertilized  plot   200  22  144 

To  acid  phosphate  plot   174  218  132 

To  kainit  plot   190  58  166 

To  acid  phosphate  and  kainit  plot  — 17  43  164 


Average  increase  with  cotton  seed  meal  137     85  152 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   288    174  292 

To  cotton  seed  meal  plot  262    370  280 

To  kainit  plot  342    121  112 

To  cotton  seed  meal  and  kainit  plot  135    114  110 


Average  increase  with  acid  phosphate   257    195  199 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot                                               75    182  156 

To  cotton  seed  meal  plot                                       65   210  178 

To  acid  phosphate  plot  ,  129    129  — ^24 

To  cotton  seed  meal  and  acid  phosphate  plot  — 62  — 46  8 


Average  increase  with  kainit   52    119  80 
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Blount  County^  2  Miles  North  of  Tidmoke. 


John  W.  Staab,  1905.    (See  Ta»ble,  p.  39.) 


Mulatto y  fine  sandy  loam,  with  reddish  yellow  subsoil. 


the  rainfall  was  heavy.  Apparently  plot  1  was  on  richer 
land  than  the  other  plots.  The  chief  need  was  for  nitrogen. 
Phosphate  and  kainit  were  of  little  value. 

On  the  other  hand,  in  a  similar  experiment  made  by  Mr. 
Staab  the  preceding  year  on  apparently  the  same  charac- 
ter of  land,  the  increase  in  yield  of  s?ed  cotton  per  acre  av- 
eraged for  cotton  seed  meal  215  pounds,  for  acid  phosphate 
282  pounds,  and  for  kainit  77  pounds. 


Lbs. 

Average  yield  of  seed  cottoiu  unfertilized   190 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot   

To  acid  phosphate  plot  108 

To  kainit  plot  116 

To  acid  phosphate  and  kainit  plot  155 

Average  increase  with  cotton  seed  meal   126 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot  80 

To  cotton  seed  meal  plot   

To  kainit  plot  —37 

To  cotton  seed  meal  and  kainit  plot   2 

Average  increase  with  add  phosphate   15 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot    70 

To  cotton  seed  meal  plot   

To  acid  phosphate  plot  — 47 

To  cotton  seed  meal  and  acid  phorphate  plot  00 

Average  increase  with  kainit    8 
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Cullman  County^  1  Mile  South  op  Cullman, 


L.  A.  Fealy,  1906.    (See  Ta'ble,  p.  39.)^ 


Gray  sandy  loam,  icith  yellow  loam  subsoil. 


On  this  upland  field,  long  in  cultivation,  a  mixture  of  ac- 
id phosphate  and  cotton  seed  meal  gave  the  largest  yield;, 
but  this  result  may  have  been  due  to  the  fact  that  this  plot 
occupied  the  lowest  position  in  the  field.  On  this  aecomit 
it  is  impossible  to  determine  whether  potash  was  needed  ovh 
this  soil. 

In  1904  on  similar  land  Mr.  Fealy  made  a  test  in  which 
the  average  increase  from  cotton  seed  meal  was  180  pounds* 
from  acid  phosphate  176  pounds,  and  from  kainit  98  pounds.^ 


Lbs. 

Average  yield  of  seed  cotton,  unfertilized  4S2 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  ad- 
ded: 

To  unfertilized  plot   162 

To  acid  phosphate  plot  268 

To  kainit  plot  232 

To  acid  phosphate  and  kainit  plot   48 


Average  increase  with  cotton  seed  meal   17S- 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot  196 

To  cotton  seed  meal  plot  312^ 

To  kainit  plot   176- 

To  cotton  seed  meal  and  kainit  plot  — 8* 

Average  increase  with  acid  phosphate  16^' 

Increase  of  seed  cotlon  per  acre  when  kainit  was  added: 

To  unfertilized  plot   ,..18^ 

To  cotton  seed  meal  plot  216 

To  acid  phosphate  jlot   11^" 

To  cotton  seed  meal  and  acid  phosphate  plot  — ^104 

Average  increase  with  kainit   9B 
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Marion  County^  Hamiltoon. 


'Sixth  District  Agricultural  School,  1906.  (Table,  p.  39.) 


Sandy  land  with  yellow  clay  subsoil. 


For  3  or  4  years  preceeding  the  experiment  this  land 
had  been  uncultivated  and  occupied  by  weeds. 

The  largest  ancl  most  profitable  yield  was  afforded  by 
plot  5,  fertilized  with  cotton  seed  meal  and  acid  phosphate. 
A  test  made  on  the  same  farm  in  1903  (Ala.  Station  Bul- 
letin No.  131)  showed  a  need  for  a  complete  fertilizer,  in 
vhich,  however,  potash  was  less  effective  than  either  nitro^ 
^n  or  phosphate. 


Lbs. 

Average  yield  of  seed  cotton  per  acre,  unfertilized  272 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot    32 

To  acid  phosphate  plot  298 

To  kainit  plot   131 

To  acid  phosphate  and  kainit  plot   42 

Average  increase  vntk  cotton  seed  meal  126 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot  . .  64 

To  cotton  seed  meal  plot  330 

To  kainit  plot   213 

To  cotton  seed  meal  and  kainit  plot  124 

Average  increase  with  acid  phosphate  183 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

Averge  yield  of  seed  cotton  per  acre,  unfertilized  397 

To  unfertilized  plot   49 

To  cotton  seed  meal  plot  148 

To  acid  phosphate  plot   198 

To  cotton  seed  meal  and  acid  phosphate  plot  — 58 

Average  increase  with  kainit   84 
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Winston  County,  3  Miles  North  East  of  Nauyoo^ 


W.  M.  Omaey,  1908.    (See  Table,  p.  39.) 


Oray  sandy  soil  with  a  reddish  clay  subsoil]  ^^coal  land.'- 


This  field  had  been  in  cultivation  only  about  6  years ;  the 
original  growth  is  stated  to  have  been  short  leaf  pine. 

While  a  complete  fertilizer  afforded  the  largest  yield,  yet 
the  increase  on  plot  5,  receiving  only  cotton  seed  meal  and^ 
phosphate,  was  almost  as  large  and  the  profit  on  plot  5  was- 
even  greater  than  on  plot  9. 


Lbs. 

Average  yield  of  seed  cotton  per  acre,  unfertilized  397 

Increase  of  seed  cotton  where  cotton  seed  meal  was  added: 

To  unfertilized  plot   90 

To  acid  phosphate  plot   197 

To  kainit  plot  127 

To  acid  phosphate  and  kainit  plot  271 

Average  increase  with  cotton  seed  meal   171 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   195- 

To  cotton  seed  meal  plot  302 

To  kainit  plot    73 

To  cotton  seed  meal  and  kainit  plot  217 

Average  increase  with  acid  phosphate  19Z 

Incraese  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   81 

To  cotton  seed  meal  plot  118 

To  acid  phosphate  plot  — 41 

To  cotton  seed  meal  and  acid  phosphate  plot   3S 

Average  increase  with  kainit   48 
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Walkee  County,  3  Miles  South  of  Cordova. 


O.  L.  Alexander,  1908.     (See  Table,  p.  39.) 


Gray  sandy  upland  with  red  clay  subsoil. 


This  field  had  b?en  cleared  for  about  40  years.  Evidently 
the  land  had  been  kept  in  a  high  state  of  fertility. 
The  stand  was  uniform. 

It  is  clear  that  the  chief  need  of  this  soil  was  for  acid 
phosphate.  There  was  no  need  for  patash.  The  f i«nire8  for 
nitrogen  are  confusing,  probably  due  to  the  relatively  pro- 
ductive condition  of  this  land.  Apparently  plot  10  was  on 
richer  soil  than  the  ot^er  plots. 


Jivemge  yield  of  seed  cotton  per  acre,  unfertilized  1165 
Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot   320 

To  acid  phosphate  plot   — 80 

To.  acid  phosphate  and  kainit  plot   — 8X) 

Avemge  increase  with  cotton  seed  meal  54 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added : 

To  unfertilized  plot  420 

To  cotton  seed  meal  plot  20 

To  kainit  plot   330 

Average  increa^-e  with  acid  phosphate  257 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   120 

To  acid  phosphate  plot  30 

To  cotton  seed  meal  and  acid  phosphate  plot  30 

Average  increase  tvfih  kairii'^   60 
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Fayette  County^  1  1-2  Miles  West  of  Newtonville. 


J.  B.  Gibson,  1906-7.    (See  Table,  p.  46.) 


Dark  sandy  soil  with  red  clay  siihsoiL 


This  level  upland  field,  on  which  the  original  growth  was 
oak  and  short  leaf  pine,  has  been  cleared  about  18  years. 

There  was  an  increase  with  either  cotton  seed  meal,  acid 
phosphate,  or  kainit,  whether  these  were  used  separately  or 
in  every  possible  combination.  Apparently  the  greatest  need 
was  for  acid  phosphate. 


1906.  1907. 

Lbs.  Lbs, 

Average  yield  of  seed  cotton,  unfertilized  560  348 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot   784  576 

To  acid  phosphate  plot                                                   24  86 

To  kainit  plot                                                              72  54 

To  acid  phosphate  and  kainit  plot  216  92 


Average  increase  with  cotton  seed  meal  274  202 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added : 

To  unfertilized  plot   880  640 

To  cotton  seed  meal  plot  120  150 

To  kainit  plot   128  129 

To  cotton  seed  meal  and  kainit  plot  268  167 


Average  increase  vnth  acid  phosphate   349  272 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   720  611 

To  cotton  seed  meal  plot                                                 8  89 

To  acid  phosphate  plot  —32  100 

To  cotton  seed  meal  and  acid  phosphate  plot  160  106 

Average  intense  with  kainit   214  227 


Digitize" 


46 


Fertilizer  Experiments  in  Fayette  and  Greene  Counties. 


FERTILIZER 


Newton- 

VILLK 

1906 


Newton- 
1907 


Clint'n 
19C8 


I 

■*-> 
o 

1 

2 
3 
4 

n 
«•( 
'I 

8 


10^ 


Lbs. 
200 
240 

'266 
200 
240 
200 
20^ 
240 
200 

*2<'6 
240 
200 
2C0 
240 
100 


KIND 


Cotton  seed  meal  

Acid  phosphate  

No  fertilizer  

Kaioit  

Cotton  seed  meal  1 

Acid  phosphate  I 

Cotton  «eed  meal  ] 

Kainit  J 

Acid  phosphate  ] 

Kainit  I 

No  fertilizer  

Cotton  seed  meal  ^ 

Acid  phosphate  1* 

Kainit  I 

Cottcn  seed  meal  "1 

Acid  phosphate  \ 

Kainit  J 


o  a 

2§ 
«  ii 

?8 

Lbs. 
1304 
1400 
520 
1256 

1456 

1360 

1432 
600 


o 

•  IZ 

«)  u 

5 

Lbs. 
784 
880 

"'720* 
904 

792 

848 


2§ 

912 
976 
336 
952 

1072 


o 

s| 
g| 

«)  t. 

U  9i 

c  o 

i-i  3 

576 
640 


611 

726 


Hi 
?8 


^  S 


768  144 
760  136 
624  ... . 
672  49 

696  74 


1016      665    687  08 


1096 
360 


740  622  14 
  616  ... . 


1664    1064    1192      832    680  64 


1600    1000  1272 


912  704 


Gbbbnb  County^  6  Miles  North  of  Clinton. 


W.  M.  Morgan,  1908.    (See  Table  above.) 


Dark  soil  xoith  clay  foundation. 


The  original  growth,  consisting  chiefly  of  short  leaf  pine, 
was  removed  about  nine  years  before  the  test  was  made. 
The  two  crops  preceding  the  experiment  consisted  of  cotton. 
No  fertilizer  very  greatly  increased  the  yield.  From  Mr. 
Morgan's  notes  it  may  be  inferred  that  the  land  is  in  poor 
mechanical  condition,  much  inclined  to  bake,  and  that  on  all 
plot*  there  was  much  shedding  of  forms,  but  no  rust. 
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Lbs. 

Average  yield  of  seed  cotton  per  acre,  unferti.ized   620 

Increase  of  seed  cotton  when  cotton  seed  m^l  was  added : 

To  unfertilized  plot   144 

To  acid  phosphate  plot  — 62 

To  kainit  plot    19 

To  acid  phosphate  and  kainit  plot    50 


Average  increase  with  cotton  seed  meal   38 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   136 

To  cotton  seed  meal  plot  , , ,  — 70 

To  kainit  plot   — 35 

To  cotton  seed  meal  and  kainit  plot  —4 

Average  increase  with  acid  phosphate    7 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot    49 

To  cotton  seed  meal  plot  — 76 

To  acid  phosphate  plot  — 122 

To  cotton  seed  meal  and  acid  phosphate  plot  — 10 


Average  increase  with  kainit  — 40 


Chilton  County,  2  Miles  West  of  Verbena. 


J.  H.  WiLLouGHBY,  1905-6-7-8.     (See  Table,  p.  49.) 


Gray  sandy  soil  with  a  red  sul)soil. 


Every  year  this  test  was  made  on  soil  that  had  been  long 
in  cultivation.  In  each  of  the  four  years  the  complete  ferti- 
lizer (plot  9)  afforded  a  larger  yield  than  the  mixture  of  any 
two  fertilizers.  In  every  test  the  complete  fertilizer  afford- 
ed the  largest  net  profit.  When  the  chemicals  were  nsed 
separately  or  by  twos  their  effect  was  variable,  but  when  all 
3  were  combined  each  chemical  in  this  mixture  increased 
the  yield  more  than  enough  to  pay  its  cost. 
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1905  1906  1907  1908 
Lbs.  Lbs.  Lbs.  Lbs, 

Average  yield  of  seM  cotton  per  acre  unfer- 


txiized   408   256    528  550 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot   384    104     64  230 

To  acid  phosphate  plot  104     85     60  142 

To  kainit  plot    96     21  —36  —18 

To  acid  phosphate  and  kainit  plot  272     62    279  256 

Average  increase  vnth  cotton  seed  meal  214     68     60  153 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   168    128     32  50 

To  cotton  seed  meal  plot   — 112    109    156  — 38 

To  kainit  plot    16  36—101—142 

To  cotton  seed  meal  and  kainit  plot  192     77   214  132 


Average  increase  with  acid  phosphate               66     87     75  1 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   136    206    158  186 

To  cotton  seed  meal  plot  —152    123    186  — 62 

To  acid  phosphate  plot  —16    114     25  — 6 

To  cotton  seed  meal  and  acid  phosphate  plot  . .  152     91    244  108 


Average  increase  with  kainit   30    133    153  57 
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Chjlton  County^  1-2  Mile  South  of  Verbena. 
G.  H.  Cappby,  1907-8.    (See  Table,  p.  49.) 


Rather  stiff,  dark,  sandy  soil,  with  a  red  day  siibsoiL 


Thia  piece  of  high  upland  was  cleared  60  or  70  years  ago 
of  its  original  growth  of  longleaf  pine,  oak,  hickory,  and  dog- 
wood. The  results  for  the  two  years  suggest  that  the  fer- 
tilizer which  payi^best  one  season  is  not  necessarily  the  one 
most  effective  in  a  different  season.  In  1907  there  was  need 
for  a  complete  fertilizer,  in  which  the  most  effective  con- 
stituent was  nitrogen,  closely  followed  by  potash;  phosphate 
was  also  helpful  when  used  in  combination,  with  hoth  of 
the  other  constituents. 

In  1908,  on  the  contrary,  kainit  was  of  practically  no  value 
nitrogen  being  most  important,  followed  by  phosphate.  A 
mixture  of  cotton  seed  meal  anrl  7:!iosphate  gave  the  greatest 
profit. 

In  1907  the  complete  fertilizer  on  plot  9,  costing  $5.68  per 
acre,  increased  the  yield  of  seed  cotton  by  464  pounds  per 
acre,  worth  at  3.2  cents,  f  14.85.  This  leaves  a  net  profit  of 
f8.17  due  to  the  complete  fertilizer.  Likewise  in  1908  the 
increase  on  plot  5,  with  meal  and  phosphate  costing  f4.28, 
afforded  a  net  profit  of  $5.96. 


Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 


Average  yield  of  seed  cotton  unfertilized 


1907  1908 
Lbs.  Lbs. 
..652  580 


To  unfertilized  plot   

To  acid  phosphate  plot   

To  kainit  plot   

To  acid  phosphate  and  kainit  plot 


144  160 

268  240 

18  130 

361  200 


Average  increase  with  cotton  seed  meal 


198  183 
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Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 


To  unfertilized  plot   — 91  80 

To  cotton  seed  meal  plot                                                33  160 

To  kainit  plot  — 93  90 

To  cotton  seed  meal  and  kainit  plot  250  160 

Average  increase  vnth  acid  phosphate                            25  123 

Increase  of  seed  cotton  per  acre  wh«i  kainit  was  added: 

To  unfertilized  plot  196  40 

To  cotton  seed  meal  plot                                              70  10 

To  acid  phosphate  plot  194  50 

To  cotton  seed  meal  and  acid  phosphate  plot  287  10 

Average  increase  with  kainit   187  28 


Autauga  County^  2  Miles  East  of  Prattville. 
J.  W.  Young,  1905-6-7.    (See  Table,  p.  52.) 


Reddish  sandy  soil  with  a  red  clay  subsoil. 


The  stand  each  year  was  good  and  uniform.  Results  were 
somewhat  obscured  by  unfavorable  weather  conditi-^ns  in 
1905  and  by  the  September  storm  and  the  occurrence  of  early 
frost  in  1906.  Evidently  the  chief  need  of  the  soil,  long 
in  cultivation,  was  for  nitrogen.  Phosphoric  acid  was  also 
needed.  A  mixture  of  cotton  seed  meal  and  acid  phos- 
phate, (plot  5),  in  all  cases  gave  a  profitable  Increase.  In  a 
complete  fertilizer  in  1905  and  1906  "kainit  increased  the 
yield  to  the  extent  of  112  and  77  pounds  of  seed  cotton 
respectively ;  but  when  used  alone  or  in  combination  with 
either  one  of  the  other  fertilizers,  kainit  was  usually  un- 
profitable, and  it  was  also  without  effect  in  the  complete 
fertilizer  in  1907. 
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Autauga  and  Montgomery  {Sandy  Land)  Experiments, 

Prati^  ;  Pratt- 


o  I  B 
K  < 


FERTILIZER 
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1  200 

2  240 

3  .... 
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.  j  200 
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.S  200 
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/  200 
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^  100 
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1905 
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Jd  plot 
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Yie 
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Yiel 
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Pratl- 
ville 

1906 


MOKT- 
GOMBRV 

Red 
sandy 


Cotton  seed  meal 
Acid  phosphate  . 

No  fertilizer  

Kaioit  

Cotton  seed  meal 
Acid  phobphate  . 
Cotton  seed  meal 

Kainit  

Acid  phosphate  . 

Kainit  

No  fertilizer  

Cotton  seed  meal 
Acid  phosphate  . 

Kainit  

Cotton  seed  meal 
Acid  phosphate  . 
Kainit  


. .  816  184 

. .  752  120 

.632  . . . . 

-.640  24 


J  760  160 


«  u 

?8 


L68.  Lbs,  Lbs. 
936  296  912 
800  160  816 
640   ....  756 
680    34  780 

840  187  888 
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O  if 
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Lbs.  Lbs.  Lbs. 
156    744  112 

60  664  32 
  632  .... 

12    552  66 

109    7iO  116 


f 


752  168  760  101  892    102    752  1620 


744  176 
552   . . . . 


6%  30  708 
672   ....  812 


93  643  73 
....   560  .... 


•1 


824  272  936  264  880      68    824  264 


768  216  856  184  800      12    840  280 


1905  1908  1907 
Lbs.  Lbs.  Lbs. 

Average  yield  of  seed  cotton,  unfertilized  591    656  784 

Increase  of  seed  cotton  when  cotton  se^d  meal  was  added: 

To  unfertilized  plot  :  184   296  156 

To  acid  phosphate  plot   40     27  49 

To  kainit  plot   144     67  90 

To  acid  phosphate  and  kainit  plot   96    234  151 

Average  increase  with  cotton  seed  meal  116    156  112 

Increase  of  seed  cotton  per  acre  when  acid  phospahte  was  added: 

To  unfertilized  plot  120    160  60 

To  cotton  seed  meal  plot  — 24 — 109  — 47 

To  kainit  plot   152  —4—105 

To  cotton  seed  meal  and  kainit  plot  104    163  — 34 

Average  increase  with  add  phosphate    88     53  — 32 
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Increase  of  seed  cotton  per  acre  when  kainit  was  added: 


To  unfertilized  plot    24     34  12 

To  cotton  seed  meal  plot   — 16 — 195  — 54 

To  acid  phosphate  plot   56 — 130 — 153 

To  cotton  seed  meal  and  acid  phosphate  plot  112     77  — 41 

Average  increase  tuith  kainit    44  — 53  — 59 


MARENGa  County,  2  Miles  South  op  Faunsdale. 


W.  C.  McKnight,  1905.    (See  Table,  p.  54.) 


Yellomshy  gravelly,  prairie  upland. 


TJje  largest  increase  and  the  only  plot  showing  any  decid- 
ed profit  from  fertilizers  was  plot  10,  which  received 
550  pounds  of  a  complete  fertilizer. 


Lbs. 

Average  yield  of  seed  cotton  per  acre,  unfertilized  414 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 


To  unfertilized  plot    62 

To  acid  phosphate  plot  170 

To  kainit  plot    48 

To  acid  phosphate  and  kainit  plot  210 

Average  increase  with  cotton  seed  meal  122 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   — 82 

To  cotton  seed  meal  plot   56 

To  kainit  plot  — 42 

To  cotton  seed  meal  and  kainit  plot  120 

Average  increase  with  acid  phosphate    13 

Increase  of  seed  cotton  per  acre  when  kainit  was  added : 

To  unfertilized  plot  — 20 

To  cotton  seed  meal  plot   56 

To  acid  phosphate  plot   20 

To  cotton  seed  meal  and  acid  phosphate  plot   30 

Average  increase  tuith  kainit   21 
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Fertilizer  Experiments  in  Marengo  and  Montgomery  Counties 
on  prairie  or  lime  soils. 


FERTILIZER 
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Cotton  '•^ed  meal  

Acid  phosphate  

No  fertilizer  

Kainit   

Cotton  seed  meal . . .  j> 

Acid  phosphate  ( 

Cotton  seed  meal  . .  / 

Kainit   f 

Acid  phosphate  ) 

Kainit  f 

No  fertilizer  

Cotton  seed  meal. . .  1 

Acid  phosphate  , 

Kainit  I 

Cotton  seed  meal  . .  1 

Acid  phosphate  

Kainit  I 


Lbs.  Lbs. 
516  62 
372  82 
454  ... . 
418  20 


Lbs. 
492 
648 
372 
558 


Lhs.  Lbs.  Lbs.  Lbs.  Lbs. 

120 
276 


183 


256 
320 
334  .. 
580  233 


540  118  528  149  402  42 

434    28  528  146  694  322 

328    62  648  268  690  306 

374  ... .  388  ... .  3%  . . 

522  148  694  310  672  276 


638  264  726  338  618  220 


643|  143 
483;  15 

498.  

5W  119 

578  134 

663  246 

593)  203 
363'...  . 

853  490 
723,  360 


^^ONTGOMBRY  CoUNTY,  6  MiLES  SoUTH  EaST  OP  MONTGOMERY. 

Wesley  N.  Jones  and  Sons,  1906-7-8. 


Black  prairie  soil  in  1906;  reddish  prairie  soil  in  1907; 
chocolate  or  '^mulatto^'  prairie  soil  in  1908. 


In  1906  on  black  or  dark  gray  prairie  upland  soil,  the 
greatest  increase,  338  pounds  of  seed  cotton  per  acre,  and 
the  largest  profit,  was  afforded  by  the  complete  fertilizer  ap- 
plied to  plot  10.  Apparently  the  chief  need  that  year  was  for 
acid  phosphate,  though  kainit  was  also  helpful. 

In  1907  the  greatest  increase  was  afforded  by  a  mixture  of 
cotton  seed  meal  and  kainit,  closely  followed  by  the  plot 
receiving  acid  phosphate  and  kainit.  In  this  test  kainit 
was  the  only  profitable  fertilizer  and  was  effective  whether 
used  alone  or  in  combination  with  either  acid  phosphate  or 
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kainit.  The  poor  results  on  plots  1  and  2  and  5  appear  to  be 
partly  due  to  the  slightly  poorer  stand  on  those  plots. 

In  1908  a  complete  fertilizer  was  the  most  profitable;  in 
this  potash  was  most  important,  nitrogen  next.  Acid  phosH 
phate  was  ineffective  when  used  alone  or  with  meal,  but 
profitable  whlen  combined  with  both  kainit  and  meal,  mak- 
ing a  complete  fertilizer. 

lln  the  3  tests  on  this  typical  prairie  soil,  the  most  profi- 
table fertilizer  was  in  two  cases  a  complete  fertilizer  and  in 
one  case  kainit. 


1906  1907  1908 
Lbs  Lbs  Lbs. 

Average  yield  of  need  cotton  per  acre,  unfertilized  380    365  431 
Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 


To  unfertilized  plot   120  —78  145 

To  acid  phosphate  plot  — 127     66  149 

To  kainit  plot   — 37     89  127 

To  acid  phosphate  and  kainit  plot    42  — 30  187 


Average  increase  with  cotton  seed  meal  — 1     12  152 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  a'lded: 

To  unfertilized  plot   276  —14  —15 

To  cotton  seed  meal  plot    29    120  —11 

To  kainit  plot   85     73  84 

To  cotton  seed  meal  and  kainit  plot   164  — 46  144 

Average  increase  with  acid  phosphate  130     33  50 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   183    233  119 

To  cotton  seed  meal  plot    26    400  101 

To  acid  phosphate  plot  —8    320  218 

To  cotton  seed  meal  and  acid  phosphate  plot  161    234  356 


Average  increase  with  kainit    91    297  199 
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Montgomery  Couxty,  7  Miles  East  op  Montgomeby. 
Thos.  W.  Olivee,  1907.    (See  Table,  p.  52.) 


Red  sandy  soil  ^  to  ^  in  deep;  red  cicy  subsoil. 


The  field  had  been  cleared  perhaps  70  years  before.  The 
original  growth  was  reported  as  short  leaf  pine  and  oak. 

The  season  was  unfavorable,  the  spring  being  Terr  wet 
and  the  late  summer  very  dry  and  hoL 

A  complete  fertilizer,  especially  the  one  on  plot  10,  wa3 
the  most  profitable. 


Lbs. 

Average  yield  of  seed   cotton  per  acre,  unfertilized  596 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot  112 

To  acid  phosphate  plot   84 

To  kainit  plot   228 

To  acid  phosphate  and  kainit  plot  191 

Average  increase  unth  cotton  seed  meal  154 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added : 

To  unfertilized  plot   \  32 

To  cotton  seed  meal  plot    4 

To  kainit  plot   139 

To  cotton  seed  meal  and  kainit  plot   102 

Average  increase  untk  acid  phosphate    69 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   — ^6 

To  cotton  seed  meal  plot    50 

To  acid  phosphate  plot   41 

To  cotton  seed  meal  and  acid  phosphate  plot   148 

Average  increase  vnth  kainit    43 
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Leb  County,  Experiment  Station  Farm. 


Results  of  fertilizer  experiments  in  1905  and  1906  are 
reserved  for  another  publication.  Expressed  briefly  the  re- 
sults showed  that  on  gray  sandy  soil  (Norfolk  sandy  loam), 
the  greatest  increase  was  from  potash,  next  from  nitrogen, 
and  the  lea$t  from  phosphate.  The  latter  fact  may  be  due 
to  an  accumulation  of  phosphoric  acid  brought  about  by  fer- 
tilization with  acid  phosphate  each  year. 


Lee  County,  2  Miles  West  of  Auburn. 


John  Jackson,  1908.    (See  Table,  p.  58.) 


Ora/y  san^y  loam^  long  in  cultivation. 


The  largest  increase,  500  pounds  per  acre,  was  afforded 
by  plot  9,  on  which  was  used  640  pounds  per  acre  of  a 
complete  fertilizer.  This  represents,  at  3.2  cents  per  pound 
of  seed  cotton,  a  net  profit  of  flO.32  per  acre  above  the 
cost  of  fertilizer.  It  should  be  added  that  the  increased 
crop  as  measured  by  the  scales  was  very  much  greater  than 
the  appearance  of  the  plants  would  suggest  to  the  eye. 

Every  one  of  the  three  constituents  of  the  complete  ferti- 
lizer was  profitable  in  this  mixture. 


Average  yield  of  seed  cotton,  unfertilized  560 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot   '.  190 

To  acid  phosphate  plot    10 

To  kainit  plot   — 140 

To  acid  phosphate  and  kainit  plot   320 

Average  increase  with  cotton  seed  meal   95 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   100 

To  cotton  seed  meal  plot   — 80 

To  kainit  plot  — 118 

To  cotton  seed  meal  and  kainit  plot  350 

Average  increase  with  add  phosphate    63 
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Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   290 

To  cotton  seed  meal  plot   — 40 

To  acid  phosphate  plot   80 

To  cotton  seed  meal  and  acid  phosphate  plot  390 

Average  increase  with  kainit   180 


Fertilizer  Experiments  in  Lee  County. 
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Lee  County,  4  Miles  South  of  Loachapoka.  at  Beehive. 


T.  W.  Cox,  1905-6. 


Coarse  sandy  soil  with  yellow  sandy  subsoil. 


This  piece  of  upland  had  been  in  cultivation  for  many 
years.  In  1905  rust  was  severe  on  all  plots.  The  stand  of 
plants  was  uniform.   On  this  very  poor  coarse  sandy  soil 
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plot  6,  fertilized  with  meal  and  kainit,  gave  the  largest  yield 
and  the  most  profit  in  1905,  in  which  year  every  fertilizer 
was  useful  when  applied  alone  or  by  twos. 

In  1906  plot  9,  receiving  640  pounds  of  complete  fertilizer, 
afforded  the  largest  yield  and  the  greatest  net  profit.  The 
latter  test  agrees  with  Mr.  Jackson's  in  showing  the  need 
of  a  complete  fertilizer  on  the  coarse  gray  sandy  soils  of 
this  region. 


1905  1906 

Lbs.  Lbs. 

Average  yield  of  seed  cotton  per  acret  unfertilized  296  176 

To  unfertilized  plot   156  96 

To  acid  phosphate  plot   108  260 

To  kainit  plot   •  190  2 

To  acid  phosphate  and  kainit  plot                                    7  201 

Average  increase  with  cotton  seed  meal  115  140 

Increase  of  seed  cotton  per  acre  wl-en  acid  phosphate  was  added: 

To  unfertilized  plot   152  120 

To  cotton  seed  meal  plot   104  287 

To  kainit  plot                                                               95  150 

To  cotton  seed  meal  and  kainit  plot   — 88  247 

Average  increase  toitk  acid  phosphate                             66  201 

Increase  of  seed  cotton  per  acre  whe*j  'ainit  was  added* 

Ti.  unfertilized  plot   20^  1:^3 

Tc  cotton  seed  meal  plot                                            .?f*,0  129 

T  o  acid  phosphate  plot                                               145  153 

To  cotton  seed  meal  and  acid  phosphate  plot   44  90 


Average  increase  with  kainit   157  124 


Tallapoosa  County,  8  Miles  West  of  Notasuloa. 


M.  E.  Parker,  1905-6.    (See  Table,  p.  61.) 


Gray  sandif  upland;  yellotoish  subsoil. 


This  field  was  on  representative  long-leaf  pine  land,  and 
had  been  in  cultivation  about  20  years.  The  five  crops  pre- 
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ceding  that  of  1905  were  cotton  fertilized  with  200  pounds 
i)t  guano  per  acre. 

In  1905  cotton  rust  was  severe  and  a  complete  fertilizer 
was  most  profitable,  (plot  9  and  10) ;  this  year  every  fer- 
tilizer, whether  applied  alone,  by  twos,  or  all  three  together 
"veatly  increased  the  yield. 

In  1906  the  test  was  conducted  on  land  that  had  been  in 
oars  ih^  year  before,  'ihis  was  a  rainy  season  on  this  farm. 
Plot  10,  with  a  complete  fertilizer  gave  the  largest  increase 
and  greatest  profit,  while  plot  9,receiving  a  complete  fer- 
tilizer with  double  this  amount  of  potash,  droppea  low^r 
in  yield.  There  is  no  question  of  the  effectiveness  of  phos- 
phate and  meal.  But  the  results  with  kainit  are  here  con- 
tradictory, this  fertilizer  making  a  satisfactory  increase 
when  used  alone  and  also  when  used  in  the  complete  fer- 
tilizer on  plot  10;  but  in  other  combinations  kainit  failed 
to  increase  the  yield  to  any  notable  extent. 


1905  1906 
Lbs.  Lbs. 

Average  yield  of  seed  cotton  per  acre,  unfertilized  500  621 

Increase  of  seed  cotton  when  option  seed  meal  was  added: 

To  unfertilized  plot   320  127 

To  acid  phosphate  plot   128  104 

To  kainit  plot    40  — 26 

To  acid  phosphate  and  kainit  plot   160  88 


Average  increase  with  cotton  seed  meal  162  73 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added. 

To  unfertilized  plot   264  ISr* 

To  cotton  seed  meal  plot    72  166 

To  kainit  plot    16  — 3) 

To  cotton  seed  meal  and  kainit  plot   136  79 


Average  increase  with  acid  phosphate   122  100 

Increase  of  seed  cotton  per  acre  when  kiinit  was  added: 

To  unfertilized  plot   33C  224 

T'l  cotton  seed  meal  plot                                    ...  .    56  71 

To  acid  phosphate  plot                                               88  0 

To  cotton  seed  meal  and  acid  phosphate  plot  120  — 16 

Average  increase  with  kainit   150  70 
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Tallapoosa  County,  8  1-2  Miles  West  of  Notasulga, 
J.  W.  Parker,  1907.    (See  Table,  p.  61.) 


Oray  sandy  land;  yclloirish  subsoil. 

This  typical  piece  of  long-leaf  pine  upland  had  been  cul  • 
tivated  for  many  years. 

The  complete  fertilizer  on  plot  10  was  the  most  profitable, 
affording  a  net  profit  of  |6.35  per  acre,  (376  lbs.  at  3.2  cents, 
less  f5.68). 

June  and  July  were  very  dry.  Rust  and  shedding  were 
severe  on  plots  5,  9  and  10 ;  jilots  4  and  7  retained  their 
foliage  remarkably  well. 


Lbs. 


Average  yield  of  seed  cotton  per  acre,  unfertilized  348 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot   104 

To  acid  phosphate  plot   206 

To  kainit  plot   126 

To  acid  phosphate  and  kainit  plot  116 

Average  increase  ivitk  cotton  seed  meal   138 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot    64 

To  cotton  seed  meal  plot   166 

To  kainit  plot   137 

To  cotton  seed  meal  and  kainit  plot  127 

Average  increase  with  acid  phosphate  124 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   123 

To  cotton  seed  meal  plot   145 

To  acid  phosphate  plot   196 

To  cotton  seed  meal  and  acid  phosphate  plot  106 

Average  increase  with  kainit   143 
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Tallapoosa  County^  6  Miles  West  of  Notasulga. 
E.  B.  Jackson,  1907-8.   (See  Table,  p.  61.) 


Gray  sandy  upland]  yellotcish  subsoil. 


This  experiment  was  made  on  typical  long-leaf  pine  land, 
w  hieh  had  been  in  cultivation  for  many  years.  The  stands 
of  cotton  were  good  and  uniform.  There  are  no  records  to 
the  presence  or  absence  of  cotton  rust. 

In  both  years  a  complete  fertilizer  was  most  effective  and 
most  profitable.  However  in  a  complete  fertilizer,  100 
pounds  of  kainit  per  acre  (plot  10)  was  more  advantageous 
than  double  this  amount,  (plot  9.) 


1907  1908 
Lbs.  Lbs. 

Average  yield  of  seed  cotton  per  acre,  unfertilized  188  405 

Increase  of  seed  cotton  when  cotton  seed  m?al  was  added: 

To  unfertilized  plot    80  280 

To  acid  phosphate  plot  *   42   — 16 

To  kainit  plot    99  124 

To  acid  phosphate  and  kainit  plot    98  132 


Average  increase  vnth  cotton  seed  meal   80  130 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added : 

To  unfertilized  plot    64  100 

To  cotton  seed  meal  plot   26  — 196 

To  kainit  plot   93  26 

To  cotton  seed  meal  and  kainit  plot   92  34 


Average  increase  with  add  phosphate                             69  — 9 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot                                                      25  112 

To  cotton  seed  meal  plot                                              44  — 44 

To  acid  phosphate  plot                                                54  38 

To  cotton  seed  meal  and  acid  phosphate  plot  110  186 


Average  increase  with  kainit   58  73 
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Macon  County,  6  Miles  West  op  Notasulga. 
C.  Jackson,  1905.      (See  Table,  p.  61.) 


Gray  sandy  pine  tcoods  8oil  with  yellonoish  subsoil. 


The  original  growth  was  long-leaf  pine.  The  field  had 
been  in  cultivation  for  many  years.  A  mixture  of  acid  phos- 
phate and  cotton  seed  meal  (plot  5)  was  sufficient  to  give 
the  largest  yield  and  greatest  profits. 

Mr.  Jackson  noted  that  on  plots  receiving  the  complete 
fertilizer  there  were  some  spots  where  the  plants  died,  pro- 
bably from  cotton  wilt.  This  may  explain  why  the  complete 
fertilizer  did  not  give  a  better  yield. 


Lbs. 

Average  yield  of  seed  cotton  per  acre,  unfertilized  288 

Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot   72 

To  acid  phosphate  plot   174 

To  kainit  plot   158 

To  acid  phosphate  and  kainit  plot  204 

Average  increase  with  cotton  seed  meal  152 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   88 

To  cotton  seed  meal  plot   190 

To  kainit  plot   — 15 

To  cotton  seed  meal  and  kainit  plot  31 

Average  increase  toith  add  phosphate  73 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot  75 

To  cotton  seed  meal  plot  161 

To  acid  phosphate  plot  — ^28 

To  cotton  seed  meal  and  acid  phosphate  plot   2 

Average  increase  with  kainit   52 
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Macon  County,  9  Miles  West  of  Tuskegeb. 
Yancey  Swbabington,  1906.  (See  Table,  p.  61.) 


Chray  sandy  soil  with  yellow  loam  subsoil. 


This  field  was  cleared  of  its  growth  of  long  leaf  pine 
about  60  years  ago.  The  stand  was  good  on  all  plots.  It 
is  notable  that  the  complete  fertilizer  on  plot  6  nearly  quad- 
rupled the  yield  on  -the  unfertilized  plots.  This  complete 
fertilizer  afforded  the  largest  yield  and  the  greatest  profit, 
but  was  closely  followed  in  yield  and  profit  by  plot  6,  receiv- 
ing a  mixture  of  cotton  seed  meal  and  kainit.  In  this  test 
kainit  was  the  most  useful  single  fertilizer,  a  fact  which 
was  probably  due  to  its  effect  in  restraining  rust,  as  indi- 
cated by  Mr.  Swearington's  careful  observations.  By  July 
30  plot  5  was  ruined  by  rust.  Plots  4  and  6  suffered  least 
from  rust  and  were  the  last  to  show  it.  The  rust  was  con- 
sidered worse  on  plots  9  and  10  than  on  plot  5.  Apparently 
rust  was  worse  and  earlier  on  plots  receiving  phosphate. 

Mr.  Swearington  draws  the  following  conclusion  from 
this  test : 

"Our  lands  need  more  liberal  use  of  potash." 


Lbs. 

Average  yield  of  seed  cotton  per  acre,  unfertilized  220 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  ad- 
ded: 

To  unfertilized  plot    40 

To  acid  phosphate  plot  196 

To  kainit  plot  221 

To  acid  phosphate  and  kainit  plot  184 

Average  increase  with  cotton  seed  meal  160 

Increase  of  seed  cotton  per  acre  when  acid  phosephate  was  added : 

To  unfertilized  plot   48 

To  cotton  seed  meal  plot  204 

To  kainit  plot    91 

To  cotton  seed  meal  and  kainit  plot   54 

Average  increase  with  acid  phosphate    99 
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Incremse  of  s^ed  cotton  per  acre  when  kainit  was  added: 

To  unfertilixed  plot  325 

To  cotton  seed  meal  plot  506 

To  acid  phosphate  plot  368 

To  cotton  seed  meal  and  acid  phosphate  plot  356 

Average  inerecLee  with  kainit   389 


Fertilizer  Experiments  near  Society  Hill,  Macon  County, 
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R.  5>. 

Floyd 
1906 

K.  S. 
Floyd 
1907 

A.  ti. 

Floyd 
190S 

►cr  acre 

lecd 
•  acre 

^d  plot 

leed 
acre 

:>vcr 
ie  plot 

leed 
•  acre 

3ver 
ed  plot 

>unt  p 

KIND 

5  g 

a  — 

V  U 

5  ? 

•ease  < 

o  ^ 

to  ^ 

Ami 

Yiel 

Inci 

unfe 

Yiel 

COlt( 

Yiel 
eott< 

H 

o 
Z 

•t-i 
o 


8 

9) 


10^ 


'  200 

,  240 ; 

2(XK 
200, 
240 
200  i 
2(K)| 
240 ' 
200: 
....  I 
200' 
240  1 
2(K) 
2(K) 
240 
100 


Cottoo  seed  meal  . 
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Macon  County,  5  Miles  South  West  op  Society  Hill. 
R.  S.  AND  A.  B.  Floyd,  1906-7-8. 


Soil  in  1907  dark  sandy  loam;  in  1906  and  1908  gray  sandy 
soil;  yellow  subsoil  in  all  experiments. 


All  these  tests  were  made  on  land  that  had  been  long  in 
cultivation.  The  original  growth  is  reported  as  probably 
short-leaf  pine  and  hardwood. 

On  gray  sandy  soil  in  1906  and  again  in  1908  the  corn- 
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plete  fertilizer  was  by  far  the  most  effective  and  most  pro- 
fitable application.  In  both  of  these  years  rust  was  pre- 
valent but  least  severe  on  the  plots  receiving  kainia.  On  the 
'other  hand,  in  1907,  a  year  in  which  no  rust  troubled  any 
plot,  a  mixture  of  cotton  seed  meal  and  phosphate  on  plot 
5  gsive  the  greatest  increase,  kainit  being  practically  with- 
out effect. 

In  both  years  when  rust  prevailed,  plot  10,  receiving  200 
pounds  of  kainit  in  its  complete  fertilizer,  yielded  more 
than  plot  10,  where  only  half  as  much  kainit  was  used  in  the 
complete  fertilizer. 


1906    1907  1908 

Lbs.   Lbs.  Lbs. 

Average  yield  of  seed  cotton  per  acre,  unfertilized  328     716  460 
Increase  of  seed  cotton  when  cotton  seed  meal  was  added: 


To  unfertilized  plot   160  —168  — 30 

To  acid  phosphate  plot   108     218  32 

To  kainit  plot    35   —53  —148 

To  acid  phosphate  and  kainit  plot  201     282  436 


Average  increase  with  cotton  seed  meal  126      70  7^ 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added : 

To  unfertilized  plot   112     192  30 

To  cotton  seed  meal  plot    60     578  92 

To  kainit  plot    21       45  —212 

To  cotton  seed  meal  and  kainit  plot  187     380  372 


Average  increase  vnth  acid  phosphate                    95     299  71 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot                                              90       49  296 

To  cotton  seed  meal  plot  —35     164  178 

To  acid  phosphate  plot   — 1    — 98  54 

To  cotton  seed  meal  and  acid  phosphate  plot             92   — 34  458 

Average  increase  with  kainit  37      20  247 
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Bullock  County^  9  Miles  East  op  Union  Springs. 
A.  M.  Cope,  1906.  (See  Table,  p.  69.) 


Gray  sandy  soil  icith  porous  yellow  sandy  suhsoiU 


The  original  growth  of  short-leaf  pine  had  been  cleared 
many  years  before.  The  stand  of  cotton  was  very  uniform 
There  was  need  of  a  complete  fertilizer.  Of  the  two  com- 
plete fertilizers  the  one  containing  the  larger  amount  of 
kainit  per  acre  was  more  profitable.  The  need  for  nitrogen 
and  for  phosphate  was  somewhat  greater  than  for  potash. 

The  increase  from  the  complete  fertilizer  on  plot  9  was 
760  pounds  ])er  acre,  thus  affording  a  net  profit  of  $18.6* 
above  the  cost  of  fertilizer  and  above  the  cost  of  picking  th^ 
increase.  Indeed  every  fertilizer,  whether  used  singly  or  in 
any  combination  whatsoever,  gave  a  profitable  increase. 


Lbs. 

Average  yield  of  seed  cotton  per  acre,  unfertilized  240 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  ad- 
ded; 

To  unfertilized  plot  256 

To  acid  phosphate  plot  232 

To  kainit  plot   240 

To  acid  phosphate  and  kainit  plot  400 

Average  increase  with  cotton  seed  meal   1682 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

ro  unfertilized  plot  288 

To  cotton  seed  meal  plot  264 

To  kainit  plot   168 

To  cotton  seed  meal  and  kainit  plot  328 

Average  increase  untk  acid  phosphate   262, 

Increase  of  seed  cotton  per  acre  when  kainit  was  added : 

To  unfertilized  plot   192 

To  cotton  seed  meal  plot   176 

To  acid  phosphate  plot  72 

To  cotton  seed  meal  and  acid  phosphate  plot  240 

Avrerage  increase  with  kainit  170 
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Fertilizer  Experiments  in  Bullock,  Barbour  and  Geneva 
Counties. 


Plot  No. 

FERTILIZER 

Union  Sp^j^s 
A.  M.  Cope 
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Barbour  County,  3  Miles  North  op  Louisville. 
By  J.  D.  Vbal,  1905. 


Gray,  sandy  soil,  with  stiffer  gray  subsoil. 

This  field  had  been  long  in  cultivation. 

The  season  was  wet;  rust  was  severe  and  all  yields  were 
small.  Nitrogen  afforded  a  larger  increase  than  did  phos- 
phate or  potash.  The  most  profitable  mixtures  contained 
cotton  seed  meal,  mixed  either  with  acid  phosphate  or  with 
kainit. 

The  year  before,  on  the  same  or  similar  land,  a  complete 
fertilizer  was  the  most  profitable.  Both  years  cotton  seed 
meal  and  acid  phosphate  were  needed. 

In  1904  kainit  was  profitably  used,  giving  an  average  in- 
crease of  100  pounds  per  acre,  as  compared  with  an  average 
increase  of  only  38  pounds  in  1905. 
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Lbs. 

Average  yield  of  seed  cotton  per  cicre,  unfertilized  220 

Increase  of  seed  cotton  per  acre  when  cotton  seed  meal  was  ad- 
ded: 

To  unfertilized  plot   104 

To  acid  phosphate  plot   168 

To  kainit  plot   224 

To  acid  phosphate  and  kainit  p!ot  ?  136 

Average  increase  with  cotton  seed  meal  158 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   72 

To  cotton  seed  meal  plot  136 

To  kainit  plot   56 

To  cotton  seed  meal  and  kainit  plot  — 32 

Average  increase  with  acid  phosphate  58 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot   24 

To  cotton  seed  meal  plot  144 

To  acid  phosphate  plot   8 

Tf  cotton  seed  meal  and  acid  phosphate  pbt  — 24 

Avtrage  increase  with  kainit  38 


Geneva  County,  4  1-2  Miles  North  op  Geneva 
M.  P.  Metcalp,  1905. 


Grai/  sandi/  pine  land  icith  stiffer  red  siibsoil  eight  inches 
from  surface. 


The  land  had  been  in  cultivation  six  years.  Both  cojrton 
seed  meal  and  acid  phosphate  were  very  effective,  and  a 
mixture  of  the  fwo  was  the  most  profitable  fertilizer.  This 
year  kainit  was  in  most  combinations  useless. 

In  experiments  on  cotton  made  by  Mr.  Metcalf  on  similar 
land  in  preceding  years  the  results  indicated  a  need  for 
phosphate:  and  in  two  of  his  experiments  kainit  was  also 
very  effective.  Nitrogen  was  also  needed  except  when  sup- 
plied by  a  preceding  crop  of  peanuts. 
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Lbs. 

Average  yield  of  seed  cotton  per  acre,  unfertilized  464 

Increase  of  eeed  cotcon  when  cotton  seed  meal  was  added: 

To  unfertilized  plot   288 

To*  acid  phosphate  plot   218 

To  kainit  plot   — 13 

To  acid  phosphate  and  kainit  plot  290 

Average  increase  with  cotton  seed  meal   196 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added : 

To  unfertilized  plot   192 

To  cotton  seed  meal  plot  122 

To  kainit  plot  —115 

To  cotton  seed  meal  and  kainit  plot  188 

Average  increase  with  acid  phosphate    97 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot  265 

To  cotton  seed  meal  plot  — 36 

To  acid  phosphate  plot  — 42 

To  cotton  seed  meal  and  acid  phosphate  plot  30 

Average  increase  with  kainit    54 


Henry  County^  3  1-2  Miles  North  op  Columbia. 
Thos.  Z.  Atkbson^  Columbia,  1908. 


Light  gray  soil  with  yellow  loamy  subsoil. 


The  field  had  been  cleared  about  40  years,  the  principal 
growth  having  been  long  leaf  pine.  There  was  very  little 
rain  from  the  time  the  seed  were  planted,  and  cotton  wilt 
and  root  knot  further  reduced  the  yield  under  these  unfavor- 
able conditions.  All  fertilizers  increased  the  yield,  but  none 
to  any  large  extent. 

Yet  the  increase  on  plot  5  was  sufficient  to  pay  a  fair 
profit  over  the  cost  of  the  fertilizer. 
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Lbs. 

Average  yield  of  seed  cotton  per  acre,  unfertilized  94 

Increase  of  seed  cot1x>n  when  cotton  seed  was  added:  • 

To  unfertilized  plot   785 

To  acid  phosphate  plot   96 

To  kainit  plot  254 

To  acid  phosphate  and  kainit  plot  148 

Average  increase  with  cotton  seed  meal   144 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 

To  unfertilized  plot   35 

To  cotton  seed  meal  plot   54 

To  kainit  plot    74 

To  cotton  seed  meal  and  kainit   32 

Average  increase  vnth  acid  phosphate   48 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot    33 

To  cotton  seed  meal  plo*  *.  209 

To  acid  phosphate  plot    72 

To  cotton  seed  meal  and  acid  phosphate  plot  124 

Average  increase  with  kainit  109 
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Fertilizer  Experiments  in  Henry  County. 
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No  fertilizer  
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93 

3485 
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35 
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208 
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344 

656 
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885 
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1130 
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245 

33 
131 

287 
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90 

324 

198 

150 
390 

290 

345 

Cotton  seed  meal  ,  \. 
Acid  phosphate  . .  S 
Cotton  seed  meal.  \ 

Kainit  f 
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Henry  County^  1  Mile  East  op  Headland. 
W.  F.  Covington,  1907-8. 


Gray  sandy  soil  with  ycllotv  loam  subsoil. 


In  1907. — The  experiment  in  1907  was  made  on  land  that 
had  been  cleared  about  40  years  and  was  very  poor,  but 
otherwise  representative. 

The  crop  in  1906  was  cotton  fertilized  with  500  to  600 
pounds  of  a  9-3-3  guano.  This  probably  explains 
in  part  why  there  was  such  poor  response  in  1907  to  applica- 
tions of  phosphate.  A  further  explanation  is  doubtless 
found  in  the  observed  fact  that  rust  was  worse  on  plot  2, 
fertilized  with  acid  pho^sphate  alone,  than  on  other  plots. 
Cotton  seed  meal  and  kainit  both  profitably  increased  the 
yield  in  whatever  combination  they  were  applied.  The 
largest  yield  was  made  by  a  mixture  of  cotton  seed  meal  and 


Digitized  by 


74 


kainit,  on  plot  6.  Mr.  Covington  writes:  "The  kainit  made 
good  in  every  test,  especially  so  on  plots  4,  6,  and  7.  On 
these  plots  the  leaves  held  longer  and  the  bolls  were  larger 
and  much  better  matured,  this  last  being  especially  notice- 
able on  plot  6." 

In  1908.  The  field  had  been  cleared  about  ten  \Tears.  On 
this  land,  not  so  deficient  in  vegetable  matter  as  that  used 
the  preceding  year,  a  complete  fertilizer  gave  the  maximum 
yield  and  the  maximum  profit.  Of  the  three  constituents  of 
the  complete  fertilizer,  acid  phosphate  was  most  influential, 
closely  followed  by  both  of  the  others.  It  is  notable  that 
the  complete  fertilizer  on  plot  10,  containing  only  100 
pounds  of  kainit,  in  addition  to  meal  and  phosphate,  afford  - 
ed almost  as  large  a  yield  and  a  greater  net  profit  than  did 
the  complete  fertilizer  on  plot  9,  which  containeJ  double 
this  amount  of  kainit.  The  net  profit  due  to  540  pounds  of 
fertilizer  on  plot  10  was  tl4.27  (600  lbs.  at  3.2  cents,  less 
$4.93)  per  acre. 

Apparently  this  soil  needs  a  complete  fertilizer  and  this 
conclusion  is  not  shaken  by  the  slight  response  to  acid 
phosphate  under  the  exceptional  conditions  of  1907,  as 
stated  above ;  this  view  is  strengthened  by  the  favorable  re- 
sults from  complete  fertilizers  in  earlier  experiments  on 
what  seem  to  be  similar  soils  in  that  part  of  the  state. 


Lbs.  Lbs. 

1907.  1908. 

Average  yield  of  seed  cotton  per  acre,  unfertilized  328  848 

Increase  in  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot                                                       80  130 

To  acid  phosphate  plot  194  145 

To  kainit  plot  219  140 

To  acid  phosphate  and  kainit  plot  114  270 

Average  increase  with  cotton  seed  meal   152  172 
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Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added: 


To  unfertilized  plot   —104  245 

To  cotton  seed  meal  plot   10  260 

To  kainit  plot    93  195 

To  cotton  seed  meal  and  kainit  plot  . . . . :  — 12  325 

Average  increase  with  add  phosphate   — 3  256 

Increase  of  seed  cotton  per  acre  when  kainit  was  added: 

To  unfertilized  plot  105  150 

To  cotton  seed  meal  plot  244  160 

'    To  acid  phosphate  plot  302  100 

To  cotton  seed  meal  and  acid  phosphate  plot  222  225 


Average  increase  with  kainit  218  159 


Experiments  at  Betts,  Conecuh  County. 
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Conecuh  County,  1-2  to  1  1-2  Miles  North  East  op  Betts. 


The  land  on  which  these  tests  were  made  had  been  cleared 
for  30  or  40  years.  The  original  growth  was  reported  hard- 
wood and  short-leaf  pine ;  if  so,  probably  this  soil  is  deffer- 
ent  from  the  average  soil  of  the  long-leaf  pine  belt. 

In  1908  there  was  so  much  rain  and  such  small  yields  that 
all  fertilizers  were  about  equally  ineffective  and  unprofit- 
able. In  1906  when  both  fertilized  and  unfertilized  plots 
yielded  well,  complete  fertilizer  (on  plots  9  and  10)  afforded 
the  largest  net  profit.  In  1905  a  mixture  of  cotton  seed 
meal  and  acid  phosphate  was  nearly  as  effective  and  quite 
as  profitable  as  a  complete  fertilizer. 


1905  1906  1907 
Lbs.  Lbs.  Lbs. 

Average  yield  of  seed  cotton  per  acre,  unfertilized  .  .560    888  380 
Average  yield  of  seed  cotton  when  cotton  seed  meal  was  added: 

To  unfertilized  plot   216    168  56 

To  acid  phosphate  plot    78      9  34 

To  kainit  plot   134    130  67 

To  acid  phosphate  and  kainit  plot   75    173  26 


Average  increase  with  cotton  seed  meal  126    120  46 

Increase  of  seed  cotton  per  acre  when  acid  phosphate  was  added : 

To  unfertilized  plot  224    184  40 

To  cotton  seed  meal  plot   86     25  18 

To  kainit  plot   130    111  53 

To  cotton  seed  meal  and  kainit  plot    71    154  12 


Average  increase  with  OAnd  phosphate  127    119  31 


Increase  of  seed  cotton  per  acre  when  kainit  was  added: 
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20 
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22 

To  cotton  seed  meal  and  acid  phosphate  plot  . . . 

  42 

127 

14 

  71 

31 

16 

B.  H.  Betts,  1905-6-7. 


Oray  sandy  soil  noith  red  subsoil. 
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Inconclusive  Tests. 


The  following  inconclusive  experiments  were  made : 
Bullock  County,  O.  M.  Hill,  Suspension,  1906. 
Bullock  County,  F.  B.  Haynes,  7  miles  South  of  Union 
Springs,  1908. 

Chambers  County,  E.  W.  Smart,  Fredonia,  1905. 
Fayette  County,  J.  B.  Gibson,  Newtonville,  1908. 
Pickens  County,  D.  W.  Davis,  Gordo,  1906. 
The  yields  in  these  tests  are  given  in  the  next  table. 
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PLATE  I. 


THE  BOLL  WEEVIL  AND  ITS  STAGES. 


Fig.  1,  Adult  boll  weevil,  viewed  from  above;  a,  two  teeth  on 
fore  femur;  fig.  2,  adult  weevtl,  side  view;  fig.  3,  egg  of  weevil; 
fig*  4,  grub  about  two  days  did;  fig.  5,  grub  at  entrance  to  seco'd 
stage  after  shedding  first  skin,  about  three  days  old;  fig.  6.  grub 
fully  grown,  about  ten  days  from  egg;  fig.  7,  transformation  or 
pupal  stage,  side  view,  snout,  legs  and  wings  forming;  fig. 
8,  pupal  stage,  front  view  of  fig.  7.  Figs.  1,  2,  6,  7  and  8 
enlarged  about  ten  diameters;  figs.  3.  4  and  5  enlarged  about 
twenty  diameters.  (Original). 
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FACING  THE  BOLL  WEEVIL  PROBLEM 
IN  ALABAMA 


INITRODUCTION. 

That  within  three  years  the  Mexican  cotton  boll  weevil 
will  have  entered  Alabama  is  as  certain  as  it  is  that  cotton 
will  continue  to  be  produced  in  this  and  adjoining  states 
before  that  time.  The  certainty  that  the  cotton  planters  of 
Alabama  will  soon  have  to  contend  with  an  enemy  more 
difficult  to  fight  and  more  destructive  to  the  crop  than  any-- 
thing  which  they  have  ever  been  forced  to  face  should  be  a 
matter  of  deep  and  immediate  interest  to  every  citizen  of 
the  state  regardless  of  his  occupation.  If  we  shall  meet 
this  grave  problem  in  a  manner  to  result  in  a  minimum  of 
loss  to  all  branches  of  commercial  and  professional  as  wel 
as  of  agricultural  life,  it  is  essential  that  we  improve  to  th' 
utmost  the  few  years  which  may  intervene  in  direct  anC 
united  preparation  for  the  great  changes  in  agricultural 
practice  and  in  economic  conditions  generally  which  the 
presence  of  this  pest  has  invariably  caused  wherever  it  has 
gone.  We  may  well  be  willing  to  profit  by  the  experience 
for  which  onr  sister  States  of  Tex^as,  I^uisiana  and  Mississ- 
ippi, particularly  have  paid  so  large  a  price.  We  should  by 
all  means  begin  imm<^diately  to  j>ut  into  acti\'e  operation 
some  of  the  fundamental  improvements  in  agricultural 
practice  which  have  been  worked  out  during  the  past  few 
years  as  a  direct  result  of  the  fight  against  the  weevil.  If 
these  practices  are  advisable  and  profitable  anywhere  with 
the  boll  weevil  ])resent  they  may  be  made  even  more  so  here 
and  now  before  the  weevil  arrives.  The  great  opportunity  for 
gaining  experience  and  determining  the  immediate  applica- 
bility of  any  of  the^e  practices  to  our  local  conditions  is 
evidently  the  period  before  the  weevil  comes  and  while  we 
do  not  have  to  suffer  the  losses  which  it  is  very  certain  to 
inflict  wherever  it  exists. 

It  may  be  pardonable  in  this  case  to  mention  a  few  per- 
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Ronal  facts  which  may  enable  the  reader  to  judge  of  the 
writer's  competency  in  this  subject.  From  July  1.  1902, 
until  September  30,  1907,  he  was  engaged  constantly  and  ex- 
clusively under  the  U.  S.  Bureau  of  Entomology  in  the  in- 
vestigation of  the  Mexican  cotton  boll  weevil  in  Texas.  The 
seasons  of  1902,  1903  and  1904  were  spent  principally  in 
'^uth  Texas  where  the  weevil  had  been  abundant  for  several 
..ears  and  where  it  was  doing  great  damage.  The  seasons  of 
1905,  1906  and  1907  were  spent  in  north  Texas,  in  a  region 
which  was  then  but  recently  infested.  In  this  work  he  was 
associated  with  Mr.  W.  D.  Hunter  who  has  been  in  direct 
( harge  of  the  boll  weevil  in\-estigation  from  1901  to  the 
present  time.  The  most  important  of  the  boll  weevil  publi- 
cntions  are  referred  to  in  the  Bibliography,  see  page  KM). 

Within  the  limits  of  this  brief  paper  it  is  impossible  to 
touch  upon  many  of  the  important  and  interesting  points  in 
the  discovery,  introduction,  life  history  and  control  of  this 
insect. 

It  spread  into  the  Southern  part  of  Texas  from  Mexico 
about  1892  and  from  that  time  to  this  nothing  has  occurred 
to  more  than  temporarily  check  its  annual  advance  into 
new  cotton  growing  country.  Its  annual  spi'ead  is  mainly 
by  flight  and  cannot  be  prevented  by  human  effort.  The  best 
that  can  be  done  is  to  guard  against  assisting  in  the  spread 
(♦f  the  pest  and  to  do  everything  possible  to  avoid  and  to 
minimize  the  injury  which  its  very  presence  involves.  As 
soon  as  the  weevil  entered  Texas  it  became  apparent  that 
the  investigation  of  methods  for  its  control  constituted  a 
National,  rather  than  a  State  problem.  Since  1901  Congress 
has  been  making  special  appropriations  for  the  investiga- 
tion of  the  boll  weevil  and  from  one  to  twenty  trained  men 
liave  been  giving  their  time  constantly  to  the  study  of  this 
most  serious  problem.  rThe  writer  was  personally  engaged  in 
this  work  for  more  than  Ave  years.  Naturally  the 
iimfige  which  it  has  done  has  increased  from  year 
ro  year  with  the  increase  in  the  area  infested. 
It  is  safe  to  say  that  the  loss  which  it  now  oc- 
casions   cannot    be    less    than    $25,000,000    each  year. 
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The  National  government  has  spent  more  than  $1,000,000  in 
the  investigations  which  have  been  made  to  discover  effec- 
tive methods  of  controlling  the  pest,  and  the  various  states 
affected  have  aJso  expended  large  sums.  The  information 
and  recommendations  given  in  the  following  pages  are 
gathered  from  the  best  that  has  been  learned  in  this  great 
struggle.  A  few  of  the  important  publications  con- 
cerning the  weevil  are  referred  to  in  the  Bibliography  on 
page  100. 

Since  1892  the  weevil  has  spread  Northward  through 
Texas  and  the  Southern  half  of  Oklahoma  and  Eastward, 
crossing  Louisiana,  the  Mississippi  River  and  into  Missis- 
sippi. From  the  infested  territory  each  year  it  spreads  ever 
onward  as  wave  after  wave  spreads  outward  when  a  stone 
is  cast  into  w^ater.  The  old  territory  is  not  abandoned  since 
only  part  of  the  host  of  weevils  which  is  developed  by  fall 
will  leave  the  field  to  seek  new  territory.  Undoubtedly 
many  fly  back  into  previously  infested  fields  where  their 
presence  is  lost  sight  of  but  those  which  happen  to  fly  in 
to  new  localities  quickly  establish  a  new  line  of  infestatior 
which  can  be  quite  readily  marked. 

The  distance  through  which  they  have  thus  advanced  has 
averaged  fully  fifty  miles  each  year.  The  first  weevils 
crossed  the  Mississippi  River  in  the  fall  of  1907  and  during 
the  fall  of  1908  eighteen  counties  in  the  western  part  of  that 
State  became  either  wholly  or  partially  infested.  The  area 
now  infested  constitutes  more  than  one  third  of  the  cotton 
growing  area  of  the  Fnited  States  and  produces  nearly  one- 
half  of  the  annual  crop.  The  limits  of  the  infestation,  the 
relationship  which  this  bears  to  the  entire  commercial 
cotton  growing  area,  and  the  annual  progress  of  the  pest 
during  recent  years  are  plainly  shown  upon  the  accom[)any- 
ing  map.  Fig.  1,  which  was  prepared  by  Mr.  W.  D.  Hunter 
during  the  fall  of  1908  from  data  collected  by  the  numerous 
field  agents  of  ilw  Bureau  of  Entomology*  investigating  the 
vspread  of  the  boll  weevil. 
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WHEN  WILL  THE  WEEVIL  REACH  ALABAMA? 

A  brief  study  of  this  map  with  the  facts  stated  relating 
thereto  should  be  enough  to  convince  anyone  that  the  ad- 
vance of  the  boll  weevil  will  most  certainly  continue.  The 
present  northern  limit  of  infestation  is  farther  North  geo- 
graphically than  is  any  portion  of  Mississippi,  Alabama,  or 
Georgia.  The  existence  of  the  boll  weevil  depends  primarily 
upon  the  occurrence  of  cotton  which  is  its  only  known  food 
plant.  Besides  its  dependence  upon  this  food  supply  the 
continued  existence  of  the  weevil  depends  also  upon  its 
ability  to  survive  the  winter  climatic  conditions  in  order  to 
pass  from  the  crop  of  one  season  to  that  of  the  next.  The 
weevil  has  already  shown  that  it  can  withstand  successfully 
temperatures  reaching  nearly  if  not  quite  to  Zero  F.  which  is 
as  low  as  is  likely  to  occur  anywhere  in  the  cotton  belt. 

The  eastward  spread  of  the  weevil  therefore  promises  ta 
be  as  certain  and  as  rapid  as  was  its  northward  spread 
through  Texas  and  Oklahoma  until  ultimately  it  shall  infest 
cotton  v/herever  grown  commercially  in  the  Southeaster* 
Rtates.  Its  spread  may  be  accomplished  in-  two  general 
ways. 

In  the  first  place  the  weevil  will  continue  to  spread  by  its 
own  unaided  flight  which  man  is  powerless  to  prevent.  The 
entire  area  embraced  wffhin  a  line  passing  through  the 
outermost  points  thus  reached  each  year  must  be  consider- 
ed as  constituting  the  "area  of  general  infestation"  although- 
the  weevil  may  not  occur  at  many  of  the  places  included^ 
within  but  near  the  outermost  edge  of  this  area.   The  line- 
referred  to  is  "the  line  of  general  infestation"  and  this  is 
what  we  reckon  with  in  the  annual  spread  of  the  boll  weevil. 
It  may  be  shown  that  this  line  has  been  steadily  advanced' 
through  an  average  distance  of  about  fifty  miles  each  year. 
We  may  expect  this  rate  to  be  maintained  as  the  weevil" 
continues  eastward  to  the  Atlantic  Coast.  From  this  basis- 
we  may  easily  and  quite  certainly  determine  that  in  two* 
seasons  more,  that  is  by  November  1910,  we  may  expect  the 
line  of  general  infestation  to  reach  the  Mississippi-Alabama 
boundary.  It  is  quite  likely  that  some  of  the  western  tier  of 
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contties  in  this  State  may  then  become  partially  infested. 
It  will  require  only  about  three  years  more  for  the  weevil 
to  spread  over  the  entire  State  and  to  reach  Western  Geor- 
gia. Therefore  we  may  consider  it  practically  certain  that 
throughout  the  western  third  of  Alabama  by  the  summer  of 
1911,  through  the  central  third  by  1912,  and  through  the 
eastern  third  by  1913,  and  in  each  case  constantly  after 
those  dates,  every  cotton  planter  will  have  to  reckon  with 
the  presence  of  the  boll  weevil  and  some  degree  of  injury 
by  it. 

In  the  second  place,  we  must  consider  that  the  boll  weevil 
is  liable  to  be  brought  into  the  State  at  any  time  ahead  of 
the  general  infestation  by  the  various  methods  of  transpor  - 
tation,  principally  by  railroads,  with  persons,  household 
goods,  cotton  and  its  products,  or  with  any  other  articles 
which  may  contain  or  shelter  them.  This  danger  naturally 
increases  as  the  line  of  infestation  approaches  more  closely 
In  numerous  instances  in  Texas,  Louisiana,  Mississippi  and 
elsewhere  it  has  been  clearly  established  that  the  weevil  has 
been  carried  long  distances  in  shipments  of  cotton  seed  from 
infested  areas  although  fortunately  it  has  not  yet  happened 
in  the  direction  of  uninfested  territory.  Infested  cotton 
produced  in  the  edge  of  the  infested  area  has  been  hauled 
considerable  distances  beyond  for  ginning  and  planters 
bringing  their  cotton  from  other  directions  have  carried 
away  weevil-infested  seed  with  them.  Tenants  and  cotton 
pickers  moving  from  infested  to  uninfested  territory  are 
very  liable  to  carry  weevils  with  them  and  thus  establish 
new  centers  of  infestation.  These  are  among  the  considera-. 
tions  which  have  made  necessary  the  establishment  and 
strict  enforcement  of  quarantine  measures  to  guard  against 
the  accidental  introduction  of  the  weevil. 

QUARANTINE  REGULATIONS  AGAINST  THE  BOLL 

WEEVIL. 

Alabama  passed  such  a  law  in  1903,  and  placed  the  en- 
forcement of  the  act  in  the  hands  of  the  State  Board  of 
Horticulture,  as  at  that  time  there  was  no  special  Ent©- 
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mologist  connected  with  the  State    Experiment  Station. 


An  Act  to  prevent  and  prohibit  the  importation  of  seed  from 
cotton  affected  with  the  Texas  boll  -weevil. 

Section  1.  Be  it  enacted  by  the  legislature  of  Alabama,  That 
no  person  shall  import  or  bring  into  the  State  of  Alabama  any 
seed  from  cotton  affected  with  what  is  known  as  the  Texas  boll 
weovil,  nor  the  seed  from  any  cotton  from  any  place  where  the 
cotton  has  been  affected  with  said  boll  weevil. 

Sec.  2.  Any  person  who  violates  the  provisions  of  section  1 
of  this  Act  shall  be  guilty  of  a  misdemeanor,  and  on  conviction 
shall  be  fined  not  less  than  ten  dollars  ($10.00)  and  not  more 
than  five  hundred  dollars  ($500.00). 

(H.  877,  No.  559,  approved  Oct.  6,  1903.) 

In  addition  to  the  above,  the  State  Board  of  Horticulture 
organized  by  Act  of  the  I^egislature  No.  121,  approved 
March  5,  1903,  has  established  regulations  governing  the 
shipment  into  and  through  the  State  of  cotton  products, 
packing  materials,  household  goods,  etc.  The  text  of  the 
regulations  which  are  at  present  in  force  is  as  follows: 


Governing  the  Importation  op  Articles  Liable  to  Contain 
THE  Mexican  CJotton  Boll  Weevil. 

Rule  11.  In  accordance  with  an  act  of  the  Legislature  of  the 
State  ol' Alabama  entitled:  An  act  to  Further  Protect  Horticul- 
ture, Fruit  Growing  and  Truck  Gardening,  and  to  Exclude  Crop 
Pests  of  all  kinds  in  the  State  of  Alabama,  approved  March  5, 
1903;  the  following  rules  and  regulations  relative  to  the  Mexican 
Cotton  Boll  Weevil  were  adopted: 

(a)  That  in  order  to  prevent  the  introduction  of  the  Mexican 
Cotton  Boll  Weevil  into  the  State  of  Alabama*  a  rigid  quarantine 
is  hereby  declared  against  all  infested  localities  in  Texas  or 
Louisiana,  and  of  other  sections  that  are  or  may  hereafter  become 
infested. 

(b)  That  cotton  lint  (loose,  baled  flat  or  compressed)  cotton 
seed,  seed  cotton,  hulls,  seed  cotton  and  cotton  seed  sacks  (which 
have  been  used)  and  com  in  the  shuck,  originating  in  cotton  boll 
weevil  infested  localities,  shall  be  excluded  absolutely  from  the 
State  of  Alabama. 

(c)  All  shipments  of  household  goods  from  infested  areas  shall 
be  prohibited  unless  the  same  is  accompanied  by  an  affidavit,  at- 
tached to  the  way-bill  stating  that  the  shipment  contains  no  cotton 
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lint,  cotton  seed,  seed  cotton,  hulls,  seed  cotton  and  cotton  seed 
sacks  or  com  in  the  shuck. 

(d)  All  shipments  of  quarantined  articles,  mentioned  in  section 
(b)  above,  through  the  State  of  Alabama  shall  be  made  in  tight^ 
closed  cars. 

(e)  No  common  carrier  shall  use  for  bedding,  or  feed  for  live 
stock,  any  of  the  quarantined  articles  when  the  shipments  origi- 
nate in  regions  infested  witJi  the  cotton  boll  weevil. 

(f)  All  railroads,  steamboats,  express  companies  and  other 
common  cariers,  and  all  private  vehicles,  boats,  etc.,  entering  the 
State  of  Alabama  from  the  states  of  Texas  ar  Louisiana,  or  pass- 
ing through  the  State  of  Alabama  from  any  of  the  infested  dis- 
tricts of  the  States  of  Texas  or  Louisiana,  are  especially  enjoined 
to  comply  with  the  requirements  of  this  order  and  of  laws  of  the 
State  of  Alabama  governing  the  same. 

Rule  12.  The  State  Horticulturist  is  hereby  charged  with  the 
enforcement  of  the  rules  and  regulations  relative  to  the  Mexican 
boll  weevil. 

The  form  of  affi<lfivit  accompanying  the  waybill  with 
shi[)ments  of  household  goods  sbonld  specify  the  prohibited 
articles  as  not  included,  as  follows: 

State  of  ,  County  of  

Before  me   Notary  Public  in  and 

for  said  State  and  County,  personally  appeared   

 who  being  duly  sworn  states  on  oath  that  the 

shipment  of  way-bill  of  which  this  affidavit  ac- 
companies, does  not  contain  any  cotton  lint  cotton  seed,  hulls,  seed 
cotton  and  cotton  seed  sacks  or  com  in  shuck. 

Sworn  to  and  subscribed  before  me  this  day  of  

190.. 

(Seal)    Notary  Public 

At  the  bottom  of  all  law  lies  the  general  consideration 
that  the  safety  and  welfare  of  the  public  is  more  important 
than  the  convenience  or  interest  of  any  private  individuaL 
It  is  certainly  of  public  advantage  that  every  possible  pre- 
caution be  taken  to  prevent  needlessly  hastening  the  spread 
of  so  dangerous  an  insect  pest  as  this.  The  advance  of  the 
weevil  will  gradually  transfer  states,  counties,  and  locali- 
ties from  the  uninfested  to  the  infested  territory  and  thus 
reduce  the  area  in  which  quarantine  measures  apply.  With- 
in five  years,  therefore,  the  boll  weevil  quarantine  may  he- 
come  a  thing  of  the  past  in  this  State.   In  the  meantime  it 


Digitized  by 


89 


is  of  highest  importance  that  we  be  able  to  definitely  es- 
tablish the  limits  of  infestation  and  determine  just  where 
the  application  of  the  quarantine  will  do  good  instead  of 
harm.  Obviously  no  restriction  of  personal  or  commercial 
movement  is  justifiable  or  desirable  if  no  protection  or  ben- 
efit may  result.  We  therefore  urge  upon  all  concerns  or  in- 
dividuals to  whom  the  provisions  of  this  quarantine  may 
apply  that  they  continue  to  give  it  their  cheerful  and  com- 
jjlete  support  so  long  as  may  be  necessary.  More  detailed 
information  will  be  furnished  all  who  may  request  it  upon 
any  specific  points  by  the  "Entomologist  to  the  Experiment 
Station,  Auburn,  Ala." 

DESCRIPTION  OF  THE  BOLL  WEEVIL. 

It  is  of  extreme  importance  that  we  learn  of  the  presence 
of  the  weevil  anywhere  in  the  state  as  quickly  as  possible  af- 
ter its  arrival.  For  information  on  this  point  we  must 
necessarily  depend  principally  upon  the  reports  of  cotton 
planters  and  othei*s  directly  interested  in  this  subject.  As 
a  rule  we  cannot  depend  for  this  information  upon  news- 
paper reports,  even  when  these  are  vouched  for  by  some 
planter  who  "came  from  the  boil  weevil  country".  With 
the  boll  weevil,  as  with  most  other  insects,  the  ordinary  cas- 
ual observer  fails  to  notice  any  but  the  most  obvious  charac- 
ters on  account  of  their  small  size.  Therefore  the  char- 
acters noted  are  more  than  likely  to  be  only  those  whicli  are 
common  to  a  group  including  hundreds  of  closely  related 
species  rather  than  those  distinctive  of  a  single  species.  By 
careful  attention  to  the  following  brief  description  and  to 
Ihe  illustrations  given  herewith  we  believe  that  the  reader  of 
average  intelligence  may  be  able  to  distinguish  the  boll  wee- 
vil  from  the  numerous  other  insects  occurring  on  cotton, 
which  are  often  mistaken  for  it  (see  appendix)  and  to  rec- 
ognize its  attack  on  the  plant  with  a  reasonable  degree  of 
certainty.  In  any  case  of  doubt  specimens  should  be  sent 
immediately  in  a  strong,  tight,  tin  or  wooden  box,  with  a 
letter  of  explanation  to  the  Entomologist.  Alabama  Experi- 
ment Station,  Auburn,  Ala.   He  will    gladly  determine 
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such  8|)eciniens  and  report  to  the  sender  entirely  free  of 
cogt. 

The  boll  weevil  is  a  beetle  belonging  to  a  large  group,  all 
of  which  are  characterized  by  having  part  of  the  head  iu 
front  of  the  eyes  greatly  extended  to  form  a  long  slender 
snout.  There  are  many  hundreds  of  species  of  these^  in- 
sects, all  of  which  are  commonly  called  '^weevils'',  but  the 
Mexican  cotton  boll  weevil  is  the  only  one  of  these  many 
species  which  is  at  all  serious  as  an  enemy  of  cotton.  While 
other  si>ecies  may  be  found  upon  cotton  plants,  their  occur- 
rence there  is  mainly  accidental.  Rarely  indeed  does  any 
other  species  breed  upon  cotton.  The  boll  weevil  breeds 
upon  cotton  and  upon  nothing  else.  Like  all  other  beetles 
the  boll  weevil  has  four  distinct  stages  in  the  development  of 
each  individual.  These  are  the  egg  (PI.  I,  fig.  3),  which  is 
only  about  1-30  of  an  inch  long,  white  and  delicate.  This  is 
always  de|>osited  in  a  cavity  which  the  female  eats  in  the 
square  or  boll  and  upon  no  other  part  of  the  plant.  From 
the  egg  there  hatches  in  a  few  days  a  white,  legless  grnb  or 
worm  (PI.  I.  figs.  3-r»)  which  does  not  at  all  resemble  the 
beetle  which  it  may  finally  become.  The  grub  of  the  boll 
weevil  resembles  very  closely  that  of  the  "plum  curcuiio" 
which  is  so  familiar  a  pest  in  peaches,  plums,  cherries,  etc.. 
working  in  the  fruit  and  usually  around  the  stone.  The 
boll  weevil  grub  grows  steadily  from  its  initial  length  of 
about  1-25  of  an  inch  until  it  becomes  fully  grown  and 
measures  from  1-5  to  2-5  of  an  inch  in  length.  The  body 
is  strongly  curved  in  the  form  of  a  crescent,  in  this  respect 
being  more  curved  than  the  "worm"  in  peaches,  etc.  (PI. 
I,  fig.  6.) 

In  order  to  attain  the  beetle  form  the  grub  must  pass 
through  an  intermediate  "transformation  stage"  which  is 
known  as  the  "pui)a."  (PI.  I,  figs.  7  and  8.)  •  In  this  stage 
no  food  is  taken,  and  there  is  a  complete  change  of  the  ap- 
pearance and  of  structure.  The  grub  sheds  its  skin  and  in- 
stead of  the  legless,  wingless,  snontless  worm,  the  pupa  ai>- 
l^eai's  with  all  of  these  organs  forming  in  sheaths  closely  ap- 
plied to  the  body.    In  this  stage  the  insect  is  very  delicate, 
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and  perfectly  helpless.  It,  as  well  as  the  egg  and  grub 
stages,  is  passed  wholly  within  the  interior  of  the  square  or 
boll.  These  three  constitute  the  immature  stages  in  the  life 
of  the  weevil,  but  are  as  characteristic  of  the  insect  as  is  the 
adult  form. 

After  a  few  days  the  ])upa  sheds  its  skin  and  becomes  the 
fully  formed  adult  weevil  as  shown  in  PI.  I,  figs.  1  and  2, 
having  the  legs  and  snout  free  and  usable,  as  are  also  the 
wings,  which  are  folded  back,  under  and  protected  and  hid- 
den by,  the  hard  wing-covers,  which  meet  in  a  straight  line 
over  the  middle  of  the  back  of  the  beetle.  For  a  few  days  the 
adult  also  remains  protected  within  the  square  or  boll  while 
it  becomes  hardened  and  more  able  to  care  for  itself.  It  then 
cuts  a  circular  hole  just  the  size  of  its  body  in  the  wall  of  its 
cell  in  the  squai-e,  and  through  this  opening  makes  its  es- 
cape into  the  outer  world,  where  from  that  time  on  it  leads 
^  free  and  active  life. 

The  adult  weevil,  therefore,  is  the  form  most  commonly 
sf en  around  infested  cotton,  and  this  stage  needs  a  more  de- 
tailed description.  The  full  grown  weevils  vary  considera- 
bly in  size  and  in  color.  In  length  they  range  between  1-8 
and  3-8  of  an  inch,  while  the  breadth  of  the  body  is  ap- 
proximately 1-3  of  its  length.  The  general  color  is  uniform 
over  the  body  and  varies  from  a  chocolate  brown  in  the 
darkest  specimens,  which  are  usually  below  average  size,  to 
a  grayish  or  yellowish  brown  in  the  lighter  colored  larger 
forms.  The  lighter  colors  are  due  to  light  colored  scales  or 
modified  hairs  Avhich  occur  most  abundantly  in  the  larger 
specimens.  If  these  are  undeveloped  or  become  rubbed  off, 
then  the  dark  brown  ground  color  of  the  weevil  appears. 
The  slender  snout  is  only  slightly  curved  and  is  about  1-2 
as  long  as  the  length  from  the  head  to  the  tip  of  the  body. 
Neither  the  size,  nor  the  structure  or  general  appearance  of 
the  weevil  changes  at  all  after  its  emergence  from  tbe 
square  or  boll  in  its  adult  form.  The  adults  feed  and  mate 
and  the  females  then  deposit  eggs.  This  completes  the 
**Life  Cycle"  and  starts  another  generation  all- within  a  pe- 
riod of  from  three  to  four  weeks. 
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THE  EFFECT  OF  WEEVIL  WORK  ON  COTTON. 

The  recognition  of  the  presence  of  the  boll  weevil  may  de-- 
pend  upon  the  identification  of  the  adults  or  the  immature 
stages  in  squares  and  bolls  or  just  as  certainly  upon  the 
lecognition  of  its  feeding  injuries  or  the  effect  of  its  work 
upon  the  fruiting  of  the  cotton,  as  these  are  also  charac- 
teristic. No  other  insect  produces  at  all  similar  injuries  to 
cotton. 

The  excrement  deposited  by  the  adult  weevils  on  the 
squares  upon  which  they  work  is  of  a  bright  orange  color 
and  so  forms  a  conspicuous  sign  of  boll  \v^vil  presenct*. 
The  egg  punctures,  like  those  made  for  feeding,  are  eaten  out 
but  are  only  made  large  enough  to  receive  the  egg  which  in 
])laced  just  inside  of  the  floral  coverings  and  usually  near 
the  base  of  the  bud.  The  natural  tendency  of  the  green 
parts  of  plants  to  heal  wounds  in  which  decay  does  not  oc- 
cur causes  a  growth  of  plant  colls  to  more  than  fiU  the  ca- 
nal leading  to  the  egg  cavity.  The  excess  of  this  growth 
bulges  outward  so  that  it  forms  a  distinct  "wart".  Thin 
*  wart''  is  therefore  characteristic  of  a  boll  weevil  egg  punc* 
ture.  As  the  grub  feeds  and  grows  inside  the  bud  it  de- 
stroys the  very  heart  of  the  square,  until  when  about  half 
grown  its  injury  thereto  becomes  so  great  as  to  cause  the 
destruction  of  that  bud.  The  leaflets  enclosing  the  bud 
spread  apart,  or  "flare"  as  it  is  called,  and  the  whole  square 
turns  yellow,  wilts  and  is  shed  as  are  leaves  when  they  can 
be  of  no  further  use  to  the  plant.  It  is  Nature's  surgery 
in  removing  a  diseased  and  useless  meml)er.  Upon  the 
ground  the  development  of  the  grub  continues  and  its  trans- 
formation through  the  pupal  stage  to  the  adult  beetle  takes 
place.  Practically  one-half  of  the  developmental  period  is 
epent  in  the  square  on  the  plant  and  the  other  half  in  the 
square  after  it  has  fallen  to  the  ground.  Badly  infested 
cotton  produces  few,  if  any,  blooms,  while  the  infested 
squares  shed  by  the  plant  as  fast  as  they  form  are  thickly 
s^cattered  beneath  it  on  the  ground.  Squares  may  be  shed 
as  a  result  of  adverse  cultural  or  climatic   influences,  but 
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when  shed  from  such  causes  they  show  no  signs  of  weevil 
or  other  insect  injury  such  as  have  been  described. 

RECOGNITION  OF  THE  WEEVIL. 

We  may  summarize  briefly  the  most  important  character- 
istics upon  which  we  may  depend  for  the  prompt  recogni- 
tion of  the  weevils'  presence  in  Alabama : 

1.  The  adult  beetles  (PI.  I,  figs.  1  and  2)  probably  found 
on  cotton  only,  are  about  1-4  inch  long,  with  slender, 
slightly  curved  snouts,  of  dark  brown,  ashy-gray,  or  yel- 
lowish broAvn  color. 

2.  The  crescentic  grubs  (PI.  I,  fig.  6)  about  3-8  inch 
long  and  the  pupal  stages  (PI.  I,  figs.  7  and  8)  occur  only 
in  squares  and  in  bolls.  This  is  the  only  insect  which 
breeds  in  this  way  in  cotton. 

3.  The  occurrence  of  open  cavities  1-16  to  1-20  inch  in 
diameter  and  reaching  down  to  larger  excavations  among 
the  pollen  sacs,  the  presence  of  "warts"  marking  the  egg 
punctures  of  the  weevil,  the  occurrence  of  the  orange-color- 
ed excrement  on  the  buds,  the  abundant  shedding  of  squares 
and  the  consequent  scarcity  of  blooms  without  accompanying 
rain  or  cultural  conditions  to  cause  the  shedding;  these  are 
among  the  most  conspicuous  signs  of  boll  weevil  presence 
and  injury. 

Whenever  any  specimens  of  weevil  or  cot- 
ton squares  or  bolls  showing  weevil  stages  or 
the  signs  of  their  work  are  discovered  any- 
where in  Alabama  in  advance  of  the  general 
infestation  by  the  weevil,  it  is  of  the  utmost 
importance  that  they  be  immediately  submit- 
ted to  the  Entomologist,  Auburn,  for  positive 
identification.  We  must  depend  upon  the 
hearty  co-operation  of  cotton  planters  in  this 
work,  as  upon  the  promptness  with  which  the 
first  occurrence  of  the  weevil  in  a  locality  is 
discovered  and  reported  to  the  Entomologist 


Digitized  by 


94 


depends  entirely  the  possibility  or  advisability 
of  undertaking  any  measures  for  the  extermi- 
nation of  the  weevil  which  might  prevent  the 
infliction  of  damage  to  that  locality  for  several 
years  before  it  would  necessarily  occur 
through  coming  within  the  area  of  general  in- 
festation. 

Undoubtedly  during  the  next  few  years  local 
newspapers,  as  well  as  the  leading  papers  of 
the  State,  will  frequently  receive  reports  of  the 
occurrence  of  the  boll  weevil  in  their  vicinity. 
Editors,  before  publishing  such  items,  should 
secure  specimens  and  forward  them  to  the 
Entomologist  and  await  his  report  as  to  their 
genuineness.  Published  statements,  if  untrue, 
can  only  do  harm  among  their  readers,  and  for 
a  time  the  harm  will  be  as  great  as  though  they 
were  true,  as  they  will  affect  all  agricultural 
and  business  interests.  This  is  too  serious  a 
matter  to  permit  of  the  creation  of  undue  ex- 
citement through  the  circulation  of  misleading 
impressions.  The  situation  should  be  faced 
calmly,  intelligently  and  courageously  to 
safeguard  the  best  interests  of  all  who  may  be 
affected  by  whatever  effects  the  production 
and  sale  of  cotton.  If  faced  in  this  spirit  there 
is  absolutely  no  need  for  the  existence  in  Ala- 
bama of  the  feeling  of  **panic"  which  has 
heretofore  accompanied  the  weevil  during  the 
first  few  years  of  its  occupation  of  new  terri- 
tory. 
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HOW  THE  BOLL  WEEVIL  MAY   BE  SUCCESSFULLY 
CONTROLLED. 

The  great  diflSculty  in  fighting  the  boll  weevil  has  arisen 
from  the  fact  that  the  peculiar  habits  of  the  adult  and  the 
protection  of  the  immature  stages  within  the  squares  and 
bolls  render  it  practically  useless  to  attempt  to  destroy 
them  by  any  usual  methods  of  insecticidal  treatment.  Hun- 
dreds of  remedies  have  been  tested  and  found  ineffective  for 
the  above  reasons,  if  for  no  others.  As  in  human  warfare, 
one  of  the  most  effective  measures  of  subduing  an  enemy 
consists  in  destroying  their  food  supplies,  so  it  is  equally 
true  in  the  case  of  an  insect  which  is  dependent  upon  one 
species  of  food  plant  as  is  the  boll  weevil.  That  the  weevil 
can  be  effectively  controlled  and  the  culture  of  cotton  con- 
tinued at  fully  as  great  profit  iis  has  usually  been  realized 
without  the  weevil,  has  been  proven  possible  through  the 
practical  application  in  many  thousands  of  cases  in  the 
weevil  area  of  improved  methods  in  cotton  culture  and  in 
general  agricultural  practice.  Some  of  these  measures 
take  advantage  of  and  increase  the  effectiveness  of  certain 
factors  of  natural  conlrol.   Most   of  them,   however,  are 

merely  steps  in  a  System  of  cotton  culture  which 

prepare  the  way  for  the  np;)lication  of  theonemost  ef- 
fective direct  method  of  destroying  immense 
numbers  of  weevils  by  cutting  off  their  food 
supply  at  the  only  season  of  the  year  when  the 
destruction  of  cotton  is  possible,  practicable  and 
most  effective  in  reducing  the  number  of  wee- 
vils. The  final  step  is  the  complete  destruction 
of  all  green  cotton  at  least  three  or  four  weeks 
before  the  usual  date  for  the  occurence  of  the 
first  killing  frost  in  the  fall.    This  has  often 

been  called  the  most  important  single  step  in  the  cul- 
tural system  of  controlling  the  boll  weevil.  It  may  seem 
to  many  that  it  cannot  be  successfully  applied  under  the 
conditions  e^^fs^ing  in  Alabamfi.   That  has  been  claimed 
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also  in  Texas,  Louisiana  and  elsewhere,  but  it  has  been  found 

niwajs  that  it  is  possible  under  almost  all  condi- 
tions  if  the  necessary  steps  leading  up  to  it  are 
also  employed. 

We  must  remember  that  the  presence  of  the  boll  weevil 
inevitably  produces  a  change  in  the  conditions  of  cotton 
growth.  Practically,  there  can  never  be  "late  cotton"  in  the 
infested  area.  The  only  portion  of  the  crop  to  escape  the 
weevils  and  mature  is  that  which  develops  early  in  the  sea- 
son before  the  weevils  have  reached  their  maximum  abun- 
dance. Therefore  the  very  presence  of  the  weevil  tends  to 
limit  cotton  production  to  the  early  crop  and  to  clear  the 
way  for  the  proposed  and  necessary  destruction  of  the 
ptalks. 

The  effectiveness  of  this  practice  has  been  most  positively 
established  by  the  repeated  experience  of  planters  on  large 
as  well  as  upon  small  scales,  and  also  through  Nature's  ob- 
ject lessons  whenever  through  the  effects  of  unusual  climat- 
ic conditions  or  when  by  the  defoliation  of  the  plants  by  the 
cotton  leaf  caterpillar  or  cotton  worm  there  has  result**«l 
the  practically  complete  destruction  of  cotton  at  an  un- 
usually early  date  in  the  fall.  In  every  such  case  the  fall 
destruction  has  been  followed  by  larger  crops,  less  weevi! 
injury  and  a  great  increase  of  net  profit  in  the  crop  of  th'* 
following  year. 

We  have  not  room  in  this  paper  to  give  details  regarding 
any  of  these  great  demonstrations,  but  can  merely  state  that 
in  many  cases  where  the  work  has  been  conducted  most 
(arefully  with  adequate  checks  the  value  of  the  in- 
crease in  the  crop  on  the  area  where  stalks 
were  destroyed  has  been  from  $15.00  to  $20.00 
per  acre,  as  compared  with  the  yield  on  the 
check  areas  on  which  the  stalks  were  allowed 
to  stand  until  the  usual  time  of  preparation  for 
planting  in  the  spring.  In  all  other  respects 
both  areas  received  similar  treatment  and  were 
grown  under  Uk^  conditions* 
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STEPS  IN  THE  CULTURE  OP  COTTTON  FOR  CON- 
TROLLING THE  BOLL  WEEVIL. 

*The  immediate  adoption  of  such  improved  agricultural 
practices,  a»  rotation  and  diversification  of  crops,  better 
culture  and  more  careful  selection   of  seed  for  cotton 

as  soon  as  the  weevil  is  known  to  be  witliin 
less  than  100  miles  of  any  locality. 

In  order  to  practice  early  destruction  of  stalks  it  is  essen- 
tial that  part,  at  least,  of  the  other  steps  be  also  adopted  as 
they  are  of  prime  importance  in  leading  up  to  the  early 
maturity  of  the  crop.  It  is  impossible  for  us  here  to  at- 
tempt to  describe  these  steps  at  all  fully.  Much  more  can 
be  learned  regarding  them  from  a  study  of  the  publications 
i-eferred  to  in  the  brief  Bibliography  on  page  100. 

If  we  begin  this  work  for  the  control  of  the  weevil  in  the 
fall,  as  is  desirable  for  securing  its  greatest  effectiveness,  it 
may  involve  the  sacrifice  of  a  small  amount  of  cotton  from 
the  late  maturing  bolls.  It  is  not  necessary  to  make  this 
sacrifice  until  the  first  year  that  the  weevil  is  likely  to  reach 
the  locality.  After  that  time  the  possible  loss  of  a  few 
pounds  of  "scrappings"  should  not  be  allowed  to  count  as 
against  the  necessity  for  and  larger  benefits  of  early  des- 
truction. 

Destruction  of  Stalks. — The  best  method  of  destroying 
the  stalks  is  by  uprooting  and  burning  them.  The  roots,  if 
cut,  should  be  cut  below  the  surface  to  prevent  their  putting 
out  sprouts  later.  The  plants  should  be  thrown  into 
windrows  or  piles  while  still  green  so  that  the  leaves, 
squares  and  bolls  may  not  be  scattered  but  will  remain  on  to 
assist  in  the  early  burning  of  the  stalks  and  also  because  it 
is  desired  to  destroy  immediately  the  immature  stages  which 
may  be  present.  Sometimes  it  will  be  found  worth  while 
to  apply  crude  oil  to  faciliate  the  burning  before  the  stalks 
have  time  to  fully  dry. 

Advantages  of  Early  Burning. — 1.  It  stops  absolutely 
the  development  of  weevils  late  in  the  fall  by  destroying  the 
immature  stages  then  present  in  squares  and  bolls.   2.  By 
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the  complete  removal  of  their  only  food  it  forces  the  disper- 
Hion  and  starvation  of  the  weevils  already  a^nlt.  Obvionaly 
the  longer  the  period  between  the  destruction  of  all  green 
cotton  and  the  occurrence  of  the  first  killing  frosts,  at  which 
time  the  weevils  may  go  into  winter  quarters  with  most  as- 
surance of  survival,  the  more  complete  will  be  the  destruc- 
tion of  the  adults.  3.  It  removes  a  large  amount  of  rubbish 
within  which  those  weevils  which  escape  destruction  would 
find  the  most  favorable  conditions  for  their  successful  hib- 
ernation. 4.  It  prevents  the  development  of  adults  emerg- 
ing shortly  before  frost.  These  are  the  weevils  which  or- 
dinarily stand  the  best  chance  of  living  through  the  wint^. 
Where  one  weevil  may  live  through  the  winter  if  stalks  are 
destroyed  by  the  15th  to  the  20th  of  October,  there  will  be 
at  least  ten  survivors  if  the  destruction  of  stalks  is  delayed 
until  the  middle  of  November.  There  is  a  constant  increase 
in  the  percentage  of  survival  between  these  dates. 

l*RBPARATioN  OF  THE  Land  FOB  CoTTON. — This  should  be 
more  thorough  than  is  usually  given.  On  light  soils 
fertilizers  are  needed  for  cotton,  and  those  containing 
a  relatively  large  percentage  of  phosphoric  acid  tend  to  pro-^ 
mote  the  early  maturity  of  the  crop. 

Plantinig. — Let  this  be  done  as  soon  as  danger  of  frosts  is 
passed.  Early  planted  cotton  invariably  does  better  than 
even  medium  planted  where  the  weevil  occurs.  It  is  desira- 
ble that  the  planting  in  a  locality  should  be  done  as  near 
the  same  date  as  possible,  so  that  all  of  the  cotton  will  be 
coming  on  together.  The  weevils  thus  have  no  chance  to  get 
a  start  upon  any  of  the  fields.  Plant  the  rows  at  such  dis- 
tance apart  as  has  been  found  to  give  best  yields  in  any  field. 

Chopping. — Chop  to  a  stand  early,  as  this  gives  the  plants 
that  are  left  a  better  start.  Space  the  plants  as  has  been 
found  best  for  yield  in  any  field. 

Cultivation.— This  should  be  frequent  /.nd  shallow.  Its 
first  object  is  to  keep  the  soil  in  favorable  i?ondition  for  pro- 
ducing a  steady  and  rapid  growth  of  the  crop.  The  destruc- 
tion of  weeds  is  accomplished  incidentally.    The  surface 
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ci*ust  that  may  form  after  rains  should  be  broken  up  as  soon 
as  possible. 

Harvesting. — Let  this  be  done  as  quickly  as  the  bulk  of 
the  crop  is  open.  Every  effort  should  be  made  to  have  ready 
the  necessary  labor  supply  for  this  work  as  soon  as  it  may 
be  done.  Remember  always  the  need  for  keeping  a  winter 
cover  crop  on  the  soil  and  for  clearing  the  way  for  the  early 
destruction  of  the  stalks.  The  earlier  these  may  be  destroy- 
ed the  better.  Their  destruction  constitutes  the 
last  step  in  dealing  with  the  cotton  crop  each 
year  where  the  boll  weevil  is  present  and  is 
also  the  first  step  in  preparation  for  the  next 
crop  of  cotton,  even  though  the  cotton  may 
occupy  some  other  field  through  the  system  of 
rotation. 

conclusion:  * 

We  hope  that  we  have  made  plain  that  the  coming  of  the 
boll  weevil  is  assured,  and  that  we  shall  very  soon  have  to 
reckon  with  it  constantly  in  the  cftlture  of  cotton.  We 
hope  also  that  what  we  have  said  may  help  the  cotton  plant- 
ers of  the  State  to  face  this  serious  question  more  intelli- 
gently and  more  courageously  than  they  would  otherwise 
have  done.  In  spite  of  the  admittedly  serious  nature  of  the 
weevil  as  an  enemy  of  cotton,  there  is  no  need  for  a  "feel- 
ing of  panic"  if  the  recommendations  given  herewith  are  put 
into  practice  immediately.  Their  general  application  will 
improve  the  conditions  of  farm  life,  increase  the  value  of 
farm  property  and  multiply  profits  to  both  owners  and  ten- 
ants. In  most  sections  where  the  weevil  has  already  gone 
there  have  been  heavy  losses  during  the  first  two  or  three 
years  of  infestation  because  planters  have  been  slow  in 
adopting  ju.-^t  the  changes  in  cotton  culture  which  have  been 
outlined  herein.  They  have  thought  at  first  that  they  were 
I)erfectly  familiar  with  the  best  methodfi  of  raising  cotton, 
and  that  no  "scientists"  could  tell  them  anything  about  it. 
As  a  result,  tht-y  have  been  finally  forced  to  give  up  cotton 
altogether,  or  to  adopt  part,  at  least,  of  the  methods  which 
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have  been  described.  Witb  the  adoption  of  the  improved 
practices  the  control  of  the  boll  weevil  has  ceased  to  be  an 
exceptionally  serious  problem,  and  they  have  found  that  in 
this  way  it  is  entirely  possible  to  raise  as  much-,  or  even 
more,  cotton  per  acre  as  they  were  accustomed  to  raise  be^- 
fore  the  coming  of  the  weevil.  The  diversifying  of  crops  has 
helped  to  make  the  farmers  of  the  boll  weevil  area  more  in- 
dependent of  cotton  as  a  single  crop,  and  in  many  sections 
they  are  now  more  prosperous  than  ever  before.  In  manv 
respects  the  advent  of  this  pest  has  resulted  in  gi*eater  final 
benefits  than  its  injuries,  and  there  has  been  brought  about 
within  five  years  a  greater  agricultural  development  than 
would  have  been  likely  to  have  come  in  two  or  more  times  as 
long  but  for  the  coming  of  the  weevil. 

If  it  shall  lead  to  the  immediate  application 
of  many  of  the  improvements  herein  recom- 
mended, then  the  coming  of  the  boll  weevil 
shall  bring  a  blessing  and  not  a  curse  to  this 
State.  May  every  agency  be  united  in  a  help- 
ful co-operative  campaign  of  progressive  edu- 
cation that  shall  prepare  us  to  best  meet  and  to 
most  effectively  overcome  the  boll  weevil  in 
Alabama. 
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223,  and  344. 

(All  of  the  above  relate  to  cotton  insects,  the  boll  weevil  or  to 
cotton  culture,  and  may  be  obtained  free  upon  request  to  the 
Department. ) 

Publications  of  Louisiana  Crop  Pest  Commission,  Baton  Rouge. 
La.    Circulars  8  and  23. 
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PLATE  II. 
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INSECTS  OFTEN  MISTAKEN  FOR  THE  BOLL  WEEVIL. 

Fig.  1,  Boll  weevil  {Anthonomus  grandis  Boh.);  fig.  2,  rice 
weevil  which  breeds  abundantly  in  com  (Calandra  oryzae  Linn.); 
fig.  3,  plum  curculio  (Conotrachehua  nenuphar  Hbst.);  fig.  4, 
white  pine  weevil  {Pissodes  atrobi  Peck.);  fig.  5,  transverse 
Baris  (Baria  transversa  Say) ;  fig.  6,  a  click  beetle  (Monxtcre- 
pidius  vespertinus  Fab.);  fig.  7,  cow  pea  pod  weevil  {Chalcoder- 
miLs  aenens  Boh.);  fig.  8,  Pales  weevil  (Hylobius  pales  Hbst.); 
fig.  9,  an  acorn  weevil  {Balaiiinus  sp.);  fig.  10,  sharpshooter 
(Homahdisca  triquetra  Fab.).  All  enlarged  about  five  diameters. 
(Original.) 
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APPENDIX 


The  Mexican  Cotton  Boll  Weevil  and  Some  of 
the  Insects  Most  Frequently  Mistaken  for  it. 

For  the  sake  of  facilitating  comparisons  a  figure  of  the 
boll  weevil  is  included  on  Plate  II.  Pig.  1.  All  figures  have 
been  taken  at  the  same  magnification  of  approximately  four 
diameters. 

In  this  list  the  "rice  weevil,"  {Calandra  orysae  Linn),  PI. 
II,  fig.  2,  has  been  included  not  so  much  because  it  has 
been,  or  may  be,  mistaken  for  the  boll  weevil,  as  because  its 
size  and  general  appearance  may  be  more  familial  to  the 
general  reader  than  any  of  the  other  species  mentioned.  A 
comparison  of  the  adult  insect  with  the  illustration  may 
aid  in  conveying  a  more  correct  conception  of  the  other  less 
familiar  species.  This  weevil  breeds  very  abundantly  in 
corn,  but  does  not  injure  cotton. 

The  "plum  curculio",  {Conotrachelus  nenuphar  Hbst.), 
PI.  II,  fig.  3,  which  attacks  peaches,  plums,  etc.,  very  com- 
monly, is  about  the  size  of  the  boll  weevil  but  is  much  dark- 
er in  color  with  markings  of  white  or  light  colored  scales  on 
its  back  and  legs.  It  has  a  shorter,  more  strongly  curved 
snout  and  but  a  single  tooth  upon  the  thigh  of  the  fore  legs. 
It  never  attacks  cotton. 

The  "v;hite  pine  v/eevil",  (Pissodes  strohi  Peck.),  PI.  II, 
fig.  4,  occurs  in  Alabama  and  must  attack  also  some  south- 
ern species  of  pine.  The  body  is  longer  and  more  cylindri- 
cal, while  the  snout  is  relatively  much  shorter  than  in  the 
boll  weevil.  Its  wing-covers  bear  each  a  prominent  white 
spot  toward  their  tips. 

The  "pales  weevil",  (HyloUn»  pales  Hbst.)  PI.  II,  fig.  8, 
IS  another  species  which  attacks  pine.  It  is  a  large  species, 
being  from  1-3  to  1-2  inch  long.  Its  color  is  a  dark  brown 
with  small  spots  of  light  colored  scales  scattered  over  the 
wing-covers.    This  species  is  very  common  in  Alabama. 

The  "cow -pea  pod  weevil,"  {Chalcodermus  aenrus  Boh.), 
PI.  II,  fig.  7,  is  often  taken  on  cotton  following  a  crop  of 
cow  peas  in  the  same  field  or  near  vicinity.  It  is  the  only 
one  of  the  species  mentioue't  }ier?with  which  may  do  some 
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slight  damage  to  cotton.  It  soinetiitM^B  feeds  on  the  young 
cotton  plants,  horing  into  the  main  stems  or  leaf  stems  and 
causing  the  death  of  leaves  and  tips,  but  there  is  only  one 
record  of  its  having  bred  in  a  cotton  square.  The  adults 
are  shining  black  in  color,  somewhat  shorter  and  more 
stoutly,  built  than  is  the  boll  weevil,  and  the  back  of  the  body 
shows  numerous  small,  circular  pits  arranged  in  several 
rows  along  the  wing-covers. 

The  "transverse  Baris",  (Baris  tarmversa  Say),  PI.  II, 
fig.  5,  is  a  small,  black  weevil  much  shorter,  broader  pro- 
portionately and  flatter  than  the  boll  weevil.  Us  snout  is 
very  short  and  strongly  curved.  This  species  breeds  in  the 
roots  of  cocklebur,  anJ  the  adults  occur  accidentally  upon 
cotton  as  may  another  closely  related  and  similar  appearing 
species  that  breeds  in  the  roots  of  rag^-eed. 

There  are  several  species  of  "acorn  weevils"  belonging  to 
the  genus  Balaninus.  One  of  these  is  shown  in  PI.  II,  fig. 
0.  All  have  very  long,  slender  snouts,  sometimes  even 
longer  than  the  body.  All  breed  in  acorns,  and  are  aften 
attracted  to  lights,  as  the  boll  weevil  never  is. 

Some  of  the  "click  beetles''  have  a  habit  of  hiding  during 
the  day  in  cotton  squares,  and  are  therefore  mistaken  for 
the  l>oll  weevil,  although  they  do  not  resemble  it  in  the 
least.  One  of  these  {Monocrepidius  vespertinus.  Fab.),  PI. 
IT,  fig.  6,  is  most  commonly  mistaken.  In  its  early  stages 
it  lives  on  the  roots  of  grasses  in  the  cotton  field,  and  the 
adult  hides  around  the  plant,  but  it  does  not  attack  cotton 
^^at  all.  These  are  all  long,  slender,  flat-bodied  beetles  which, 
if  turned  over  on  theii  backs,  will  spring  into  the  air  with 
a  "click''  and  thus  regain  their  footing. 

The  last  s{)ecies  nat  we  have  space  tu  mention  here  is 
a  bug  belonging  to  a  group  of  insects  known  as  "leaf  hofH 
j>ers''.  These  insects  have  the  habit  of  sacking  sap  from  the 
steins  of  plants  and  may  occur  on  cotton  where  they  have 
sometimes  been  called  "sharp-shooters'*.  These  are  gro- 
tesque insects  which  do  not  reiemble  the  boll  weevil  at  all. 
One  species,  {Homoladigca  tri^uetra  Pab.),  !■  ■hown  in  PI. 
II,  flff.  10.  S 
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